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10:00 AM - 1 2:00 A M  
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Ser ved b y  B l oc k  a n d  Br i d l e  C l ub, SDSU 
BEI�BNQQN EBQ§BB� 
1:00 PM - 3 : 30 PM 
WELCOME AND AFTERNOON RAMROD ·- - B e n  B r u c e ,  C h a i r man, E:-:t e n s i on 
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SOUTH DAKOTA L I VESTOCK ASSOC I AT I ON PROMOT I ON - - Sou t h  Da k o t a  
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LASALOC I D  SUPPLEMENTAT I ON FOR GRAZ I NG STEERS 




Dep artmen t o f  An imal an d R an g e  S cien ces 
CATTLE 83-1 
Lasalocid was fed at O, 1 00 �  2 0 0  an d 3 0 0  mg daily in two 
g razin g ex p erimen ts -w ith s teers fro m late May to mid-Octo b er for 
1 41 an d 1 42 day s .  S ix teen s teers p er treatmen t g roup were used 
in each ex p erimen t an d fed 2 lb p er h ead daily o f  a corn sup p le­
men t with th e tes t lev els of las alocid . 
Averag e res p o n ses in averag e daily g ain for th e two exp eri­
men ts were 1 0 6 ,  1 1 2 an d 1 20 %  o f  con trols for 1 0 0 ,  2 0 0  an d 3 0 0 -mg 
daily of lasalocid. Th ese results in dicate th e 300 mg level to 
b e  more effective th an th e low er levels . Grazin g con dition s  
durin g th e two ex p erimen ts ap p eared to in dicate more b en efit 
from th e h ig h er level o f  supp lemen tation with imp rovemen t in 
availab le forag e. 
Man ag emen t systems for p as tures an d fo r th e g raz in g an imals 
can b e  majo r factors in th e amoun t  an d efficien cy o f  p rodu ctio n .  
Several n u tritive an d n on n u tritive p ro ducts h ave b een rep orted 
to imp ro ve u tilization of p as ture forag es an d animal p erfor­
man ce. I mp rov emen t in rate an d efficien cy of p ro duction can b e  
o f  con s iderab le eco n o mic b en efit. Th e imp o rtan ce b ecomes 
g reater with i� creas in g costs of crop an d lives tock p roductio n .  
Las alo cid sodium < Bo vatec> is a feed additive sh own to 
improve g rowth rate an d feed efficien cy o f  cattle in th e feedlot 
an d on p astu re. Two ex p erimen ts were con du cted to test th e 
p roduct wh en fed at 1 00 ,  2 0 0  o r  3 0 0  mg p er h ead daily in a corn 
supp lemen t to s teers g razin g p redomin ately b romeg rass p as ture. 
T h e  p asture u s ed in th e ex p erimen ts h ad b een 
for s everal y ears with a stan d of ab out 50% alfalfa 
However, th ere h as b een a reduction in th e amoun t 
over y ears , an d th e availab le forag e was larg ely 
durin g th e 2 y ears of th ese ex p eriments . 
1 
es tab lis h ed 
in itially . 
o f  alfalfa 
b ro meg rass 
Supplemental treatments ta pasture grazing were as follows: 
L Corn gt· ain (nanmedicated contr·cJl ) 
2ci Co1r·n gr·ain �·Ji th 100 mg lasalocid pe1� hE�ad daily 
< 
._1 u Corn grain �,_i:i. th 200 mg lasalocid per head daily 
't. Co1�n gr·ai n l,"Ji th 3<)<) mg l c.�s<al oc id per· head daily 
The corn grain was ground, mixed with the appropriate level 
of lasalocid and hand-fed in feed bunks daily at 2 lb per head. 
Supplements were pelleted for the first experiment but fed as 
meal in the second. Trace mine�al salt and dicalcium phosphate 
were offered free access. Well water was provided to each 
pasture paddock tht-ough on--gt-ound 1 i nes to 11-Jate1�i ng tanks. 
The pasture area was divided into four strips with each 
strip subdivided into four paddocks of approximately 4 acres. 
The rows served as replications with each treatment assigned to 
one of the paddocks in each row to give uniform distribution 
over the pasture area. To further minimize pasture differences, 
the cattle were rotated within rows (replications) following 
each 4-week weighing. The rotation system was such that the 
supplemental treatment stayed with the cattle as they were 
rotated to a new paddock each 4-week period. Grazing was con­
tinuous for all paddocks throughout each experiment. 
Sixty-four Hereford and Hereford crossbred steers were pur­
chased for experiment 1. Sixty-four Angus and Angus-Hereford 
steers were used in experiment 2. Each year the steers were 
individually identified with ear tags, injected with Clostridium 
chauvoei-septicum-novyi-sordelli bacterin and given a Warbex 
pour-on treatment for control of external paras1�es. Insecti­
cide-impregnated ear tags were used for control of horn flies. 
The steers received no growth stimulating implants. 
Fer each experiment, the steers were allotted into 16 
similar groups of 4 steers each on basis of weight and breed 
group. Assignment to pasture treatments and replications was at 
random. Period of grazing was from May 28 to October 16 for 141 
days in experiment 1. In experiment 2, the grazing period was 
from May 26 to October 15 for 142 days. 
Results for weight gain data are shown for each experiment 
and averaged for the two Ctable 1). Since supplements were fed 
at a ccnstant level of 2 lb per head daily in all paddocks, feed 
efficiency for supplement and pasture days would reflect rate of 
gain and is not presented. 
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TABLE 1. LASALOCID SUPPLEMENTATION FOR BRAZING STEERS 
b§§�l9f i�i mgL�§Y 
I tem Con trol 1 00 200 300 
------------------------------------------------------
a 
f\lu mb er 32 32 32 
I n itial wt, l b  
E:<p . 1 6 42 6 4 1  6 42 
E!<p . 2 6 89 6 87 6 89 
Avg 6 6 6  6 6 4  6 6 6  
F in al wt, l b  
E:<p . 1 80 4 83 1 83 8 
E}·:p . 2 87 8 86 8 886 
Avg 84 1 850 862 
Avg d ail y g ain , l b  
E:<p . 1 L 1 5  1 .35 1 .  39 
E:<p . 2 1 .  3 ·3  1 .2 8  1 . 3 9 
Avg 1 . 2 4 1 .  32 1 . 3 9 
Percen t o f  con tro l 1 0 6 1 1 2 
S ixteen s teers p er treatmen t g roup in eac::h o f  
tll'JO e:<p erimen ts: 
Exp . 1 :  May 28 to Octob er 1 6 , 1 98 1  1 4 1 d ays .  








1 .  42 
1 .5 6  
1 .  49 
1 20 
Th ere was a mis u n d erstan d in g  in th e rotation p roced ures for 
the s eco n d  mon th of exp erimen t 1 .  As a resu l t , th e cattl e were 
retu rn ed to th e o rig in al p ad d o ck s ,  b u t  th e sup p l emen t treatmen ts 
w ere rotated as sch ed u l ed .  Th is res u l ted in th e l evel o f  
las al o cid b ein g red uced b y  1 00 mg d ail y for th e 1 00 -, 200- an d 
300 -mg treatmen t l evel s and th e cattl e in each con tro l p ad d ock 
receiv ed th e 300 -mg l ev el for th e s eco n d  mon th o f  th e experimen t. 
Sin ce th e cattl e were sup p l emen ted p rop erl y for four o f  th e five 
4-week p eriod s ,  an y effects from th e s eco n d  p eriod were b e-
1 ieved to b e  min imal . 
A vail ab l e  fo rag e w as sh ort for a majo r p art o f  th e p as tu re 
season in exp erimen t 1 b ecause of a l ow amo u n t  o f  rain . Th e 
amount o f  rain d u rin g exp erimen t 2 was ab o ve av erag e an d there 
w as a surp l us of avail ab l e  forag e for th e four s teers in each 
p ad dock . A l l p ad d o ck s  w ere cl ip p ed in mid -Aug u s t  d u rin g exp eri­
men t 2 at ab out 1 0  in . to remove b romegrass s eed s tal k s . 
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R a t e s  o f  g a i n  s h o w n  i n  t ab l e  1 a p p ear r a t h er t y p i c a l  i n  
c omp ar i s o n  t o  p ast s t ud i es o n  t h i s  p as t ure area over a season 
f rom l a t e  May to m i d -O c t o b er a t  t h i s  l ev e l  of g ra i n su p p l e­
men t at i on a n d  f or n on i mp l a n t e d  c a t t l e. Rate o f  g a i n was reduced 
mar k ed l y  d ur i n g  the l as t  p er i o d f rom arou n d  m i d - S e p t emb er t o  
m i d-Oc t o b er. Th i s  o c c urred i n  e x p er i ment 2 w h ere t h er e  was a 
surp l us o f  f orag e a s  w e l l as i n  e x p er i men t 1 u n d er a more l i m­
i t e d  s up p l y  of f orag e. No s u p p l e me n t a l  prot e i n was f ed d ur i n g  
t h i s  p er i o d , b u t  i t  l i k e l y  wou l d h a v e  b e e n  b e n ef i c i a l .  T h e  
reduc t i on i n  g a i n d ur i ng t h i s l at t er p er i od d i d  n ot ap p ear t o  
h ave a ny a p prec i ab l e  e f f ec t  o n  t h e  c omp arat i ve res p on se s  t o  t h e  
treatme n t  l ev e l s o f  l asa l ocid. 
Th e m a i n d i f f eren c e s  i n  a n i ma l  p er f orman c e  b e t w e en t h e  t w o  
exp er i men t s  were h i g h er rates o f  g a i �  f or t h e  c on t r o l  a n d  t h e  
300-mg l asa l o c i d  group s  i n  e x p er i men t 2 .  T h e  more f avorab l e  
p astur e  c o n d i t i on s  w ou l d a p p ear t o  of f er a l og i c a l  e x p l a n at i on 
f or t h e  b et t er p er-f orma n c e  f or t h e  cotiti� o l  group . 
O p t i mum l e v e l s o f  prod u c t s  suc h as l asa l o c i d  wh i c h a l t er 
f ermen t at i on i n  t h e  rumen l i k e l y  i n crease w i t h  i n creas i n g l ev e l s 
o f  f ee d  i n t a k e . More l i m i t ed a v a i l ab i l i ty o f  f orage i n  e x p er i ­
m e n t  1 m i g h t  t h e n  b e  a n  i mp or t a n t  f ac t or i n  t h e  sma l l d i f f er­
e n c e s  i n  d egree o f  res p o n s e  to i n creas i n g l ev e l s of l a s a l o c i d  
f rom 1 00 t o  300 m g  d a i l y .  A l i b era l s up p l y  o f  f orag e  i n  e x p er i ­
men t 2 m i g h t  t h e n  e x p l ain t h e  b e t t er res p on se t o  t h e  300-mg 
l e ve l of l a s a l o c i d .  
Averag e d  f or t h e  t wo ex p er i me n t s, t h ere was an i n crease i n  
d a i l y  g a i n w i t h i n crea s i n g  l eve l s o f  l as a l oc i d .  I n  c om p ar i s o n  
t o  t h e  c on tro l , t h e  i mprovemen t s  i n  w e i g h t  g a i n were 1 06 ,  1 1 2 
a n d  1 20 %  f or t h e  1 00, 200 a n d  300-m g  l ev e l s .  
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LASALOCID OR MONENSIN SUPPLEMENTATION 
FOR SHORT PERIODS OF FINISHING 
L. B. Emb ry, M. J .  Goetz and R .  M. Luther 
D ep artment of Animal and Rang e Sciences 
CATTLE 83-2 
Lasal ocid or monensin was fed to steers for p erio d s  of 
ap p roximatel y 9 week s in two exp eriments at 300 mg d ail y in 90% 
conc entrate d iets to d etermine val u e  o f  th e p ro d u cts for rap id 
ad ap tatio n o f  cattl e to h ig h  g rain d iets and for short p erio d s  
of finish ing with h eav y weig h t  c attl e. 
Wh en chang ed from a fu l l  feed o f  al fal fa h ayl ag � p l us 5 l b  
of corn grain to th e 90% c o ncentrate diets and nearl y a fu l l 
feed o v er a p eriod of 10 d ays , th ere were no majo r or consis tent 
d ifferences in feed c o nsump tion b etween s teers fed l as al ocid or 
monensin and for eith er in comparison to th e c ontro l g roup . 
I n  th e two exp eriments , weig h t  g ain responses o f  115% and 
1171. w ere o b s erved for th e cattl e fed l asal ocid in c o mp ariso n  to 
th e c entral g roup s. Weig h t  g ain for s teers fed monensin was 
106% o f  th at for co ntro l s  in one exp eriment and 98% in th e 
o th er . Effec ts on weigh t g ain were g reater at 3 w eek s th an at 9 
weeks , and th e earl y effec ts were greater for l asal oc id th an for 
monensin. 
With onl y s mal l d ifferenc es in feed cons u mp tio n ,  imp rove­
ments in feed efficiency were s imil ar to th ose for weig h t  g ain. 
Cu rrent emp h asis o n  conservation p ractices, qual ity of th e 
environment and worl d food need s could h ave imp ortant infl uences 
on meat animal p ro d u ction. It is frequentl y mentioned th at more 
c f  th e total p roduc tion sh ou l d b e  from th e g razing animal and 
g 1�eater u s e  mad e o -f h arvested forag es . F inish ing p erio d s  cou l d  
s til l b e  d es irab l e  and economical b u t  mig h t  b e  much s h orter th an 
most p res ent-d ay feed l ot finish ing . 
ing, 
d iet 
p l ay 
With a s h o rt p eriod <2 to 3 month s )  o f  h ig h -g rain finish ­
i t b ecomes imp ortant to ad ap t c attl e to th e h ig h -energ y 
in a few d ays. Manag ement p rac tices d u ring this p eriod may 
a major ro l e  in th e succ �ss of th e feed ing op eratio n. 
F eed ad d itives . that requ ire a p eriod o f  ad ap tation to 
minimiz e red uctions in feed c o ns u mp tio n and weig h t  g ain may h ave 
l imited use d uring s h o rt p erio d s  o f  finish ing for u nadap ted 
cattl e. On th e o th er h and � a feed add itive h av ing some 
d ep �essing effect o n  feed intake c o u l d b e  �sed to an ad v antag e 
und er th ese c o nd itions ; and th ose p rod u c ing a more favo rab l e  
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un d er t h ese c on d i t i o n s; a n d t h ose p r o d u c i n g a mar e  f a v o r able 
r umen e n v i r onmen t d ur i n g a d ap t at i on to h i g h-c o n c e n t r a t e  d i e t s  
w o u l d b e  b e n ef i c i a l . 
I n f orma t i on i s  n e e d e d  o n  r e s p o n s e  t o  l as aloc i d  a n d  mon en s i n 
u n d e r  c o n d i t i on s  o f  r ap i d a d ap t at i on t o  h i g h - c on c en t r a t e  d i et s  
a n d  s h o r t  p er i o d s  o f  f i n i sh i n g f or h ea vywe i g h t  c a t t l e . T w o  
ex p er i me n t s  wer e c on d uc t ed t o  o b t a i n  d a t a  w h en f eed i n g un d er 
t h es e  c on d i t i on s .  
S i x t y- t h r ee s t e e r s  < He r e f or d , H e r ef o r d- A n g us a n d  H e r ef o r d ­
L i mo us i n) w e r e  used i n  t h i s  e x p er i me n t . T h e s e  c at tle w e r e  
r emoved f r om p as t u r e  i n  m i d-Oc t ob e r  a n d  f ed a g r ow i n g  t y p e  d i et 
c omp o s e d  of 5 l b  c o r n  g r a i n a n d  a f ull f eed of a l f a l f a  h ay l a g e  
f or a b out 2 mon t h s  p r i o r  t o  t h e  exp e r i men t. T h e  eip er i me n t  w a s  
d es i g n ed f er a h i g h- g r a i n f i n i sh i n g p er i od o f  t h r ee 21- d ay 
p er i od s  w i t h  a n  e x p ec t ed f eed l ot g a i n o f  a b ou t  200 l b .  
T h e  s t ee r s  wer e all o t t e d  t o  9 p en s  of 7 e a c h  o n  b a s i s o f  
w e i g h t  a n d  b r eed g r ou p . T h r ee d i e t a r y  t r ea t me n t s  e a c h  r ep l i ­
c a t e d  t h r ee t i mes were c on t r o l , 300 mg l as a l oc i d  d a i ly an d 300 
mg mon en s i n d a i l y .  
T h e  f i n i sh i n g d i e t w a s  a g r a i n-h a y l a g e  m i x o f  90% w h o l e 
c o r n  g r a i n  a n d  1 0% a l f a l f a  h ay l a g e  (d r y  b a s i s) w i t h  1 lb p er 
h e a d  d a i l y  o f  a 32% p r o t e i n s u p p lemen t .  T h e  c or n  g r a i n c on ­
t a i n e d  a n  a v e r a g e  o f  7 3.3% d r y  mat t e r  a n d  t h e  h ay l ag e  52. 7 % . 
T h e  s up p l emen t  was p r i mar i l y  s o y b ean meal w i t h  a d d ed m i n er als 
and v i t am i n A. Lasaloc i d  o r  monen s i n p r i mary p r em i x es wer e 
a d d e d  t o  t h e  sup p leme n t s  t o  p r ov i d e  the 300-mg t r eatme n t  l evels 
i n  1 l b  o f  s u p p leme n t . 
T h e  c at t l e wer e c h an g e d  f r om t h e  l i m i t ed g r a i n d i et t o  t h e  
h i g h g r a i n e x p e r i men t a l  d i et an d t o  n e ar l y  a f ull f ee d  over a 
p e r i od o f  1 0  d ay s . Feed i n g w a s  o n c e  d a i ly a n d  i n  amoun t s  t o  b e  
n early c on sumed b y  t h e  n ex t  f e ed i n g o n c e  o n  f u l l  f ee d . I n g r e­
d i en t s  w e r e  we i g h e d  a n d  m i xed o n  a p en b as i s t o  g i ve t h e  p r op er 
r at i o  o n  a d r y  b as i s o f  c o n c en t r at es t o  r oug h ag e . N o  i mp l a n t  
t r ea tmen t s  wer e used . 
T h e  c a t tle wer e w e i g h e d  a t  3-wee k i n t e r va l s w i t h o u t  s h r i n k . 
D a t a  w e r e  summa r i ze d  f or r a t e  o f  g a i n ,  f ee d  c on sump t i on a n d  f ee d  
ef f i c i en c y  a t  t h e  3- , 6- a n d  9-w e e k  p er i od s .  
Seven t y- t w o  s t ee r s  o f  Her e f o r d , H e r e f o r d -A n g us a n d  A n g u s  
b r ee d i n g  wer e used i n  t h i s  ex p e r i me n t .  F o r  a b out 3 mon t h s  p r i or 
t o  th e e x p er i men t ,  t h ese c a t tle w e r e  f ed i n  t h e  s ame man n er a s  
t hese used i n  e x p er i me n t  1. T h e  aver a g e  w e i g h t  o n  e x p er i me n t  2 
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was ab out 960 lb in c omparison t o  ab out 9 15 lb f or 
ex p erime n t  1. Because of lar g e r  b o d y  t yp es , t h e  
e x p erime n t  2 wer e c o n si d e r ed t o  n ee d  a h eavier mar k e t  
t h e  d esir e d  mar k et f inish. 
t h o se in 
cat tle i n  
�>Jeig h t  f or 
T h e s e  s t ee r s  wer e allot t ed t o  9 p e n s  of 8 eac h f or t h e  
t h r ee dietar y t r eat men t s  as i n  ex p erime n t  1. Feed i n g r edien t s  
wer e from t h e  same sour c es a s  f or ex p erime n t  1 an d p r oc ed ur e s  
wer e e s s e n t ially t h e  sam e . N o  p eriod o f  g rad ual adap tat ion t o  
lasalocid o r  m o n e n sin was allowed i n  eit h e r  ex p erim e n t .  
Resul t s  f or daily gain, aa11y f ee d  an d f ee d  ef f icien c y  ar e 
presen t ed in t h e  tables f or eac h ex p erimen t an d averaged f or t h e  
t wo .  Dat es f or eac h  exp e rimen t an d initial a n d  final weig h t s  
ar e s h own i n  table 1. C old w eat h e r  e x is t ed d ur i n g  t h e  ex p eri­
m e n t  wit h  ex tremel y  low win d  c hill t em p erat u r e s  d urin g t h e  last 
o n e-hal f  of Jan uar y .  
TABLE 1. 
I t e m  
I N I T I AL AND F I NAL WE I GHTS 




< :300 mg/ d a i 1 y;. 
E:-:p . 1: Dec e m b er 9, 198 1, t o  Feb r uar y 12, 1982 - 65 days 
Number of s t eer s 
Initial �..,t, lb 
Final wt, l b  
E:-:p. 2: Dec e m b er 
Numb er· of s t e e r s  
Initial �>Jt , lb 
Final wt, l b  
2 1  
9 13 




198 1, t o  Feb r ua r y 23, 
24· 24 
91::-7 -...}, 954 
1 1 17 1 139 
2 1  
9 13 
1129 
l.982 - 63 days 
24 
95B 
1 1 1  ::s 
Average daily gai n s  at t h e  3-,6- a n d 9-w e e k  p eriod s a r e  
s h own in table 2. Th e p eriodic w ei g h t  gai n s  s h ow t h es e  n o n ­
implan t ed c a t t l e  mad e  g o o d  r a t e s  o f  gain d u r i n g  t h e  s ever e  c old 
weat h er . 
In t h e  f ir s t  ex p erimen t ,  t h er e  w e r e  p r o n o u n c e d  a d van tag e s  
in weig h t  g ain f or cat tle f e d eit h e r  lasalocid or mon e n sin at 
eac h cf t h e  t h r e e  wei g h  p eriod s .  T h e  a dvan tag e over c o n t r ol s  
w a s  g r eatest d ur i n g  t h e  f i r s t 3 wee k s  when c ha n g i n g  f r om t h e  
high r ou g h a g e  t o  t h e  hig h c o n c en t ra t e  diet . Lasalocid ap p ear e d  
t o  b e  mor e b en e f ic ial t han m o n e n sin un d e r t h e se c o n dition s . 
7 
TABLE 2. DA I LY GA I N  <LB> 
--------------------------------------------------------------
I tem 
3 wee k s  
6 wee k s  
9 w ee k s  < shru n k )  
:::;; wee k s  
6 �'\le e k s  
9 wee k s  ( shr·u.n k )  
3 wee k s  
6 wee k s  
9 wee k s  
a 
Control 
1 .  69 
2. 4t7 
3. 1 2  
2 . 64 
2 . 49 
2c: 1 7  
2 . 49 
2n83 
l.:.£a!l!l!2-=.t9. 
(300 mg/dai. l y )  
a 
2.79 ( 1 65) 
3ci6 1 ( 1 45) 
3 . 65 ( 1 1 7) 
b 
3.0 8  ( 1 1 7) 
2u 7::::; ( 1 1 0) 
2"92 ( 1 1 5) 
2.94 ( 1 35) 
3. 1 7  ( 1 27) 
3u29 ( 1 1 6) 
t!Q0.§0.?.!.0. 
< 300 mg/d a i ly ) 
2 . 42 ( 1 4 8) 
2. 88 ( 1. 1 6) 
3. 3 2  ( 1 06) 
3. 1 9  ( 1 2 1 ) 
2.64 ( 1 06) 
2.47 ( 98) 
2.8 1 ( 1 29) 
2 . 76 ( 1 1 1 ) 
2.90 ( 1.02) 
Values i n  paren theses represent percent of controls f or 
the p eriod. 
b 
Averag e  f or two pen s f or th i s  3-we e k  per i o d  b ecause o f  
a water i n g  problem f or o n e  p e n  i n  the group. 
I n  the seco n d  e x peri ment, one pen of cattle was n ot i n­
cluded i n  the 3-week g a i n  data b ecaus e  of a water i n g  problem. 
Wei ght g a i n s  at 3 w e e k s  w ere at h i gher rates than those i n  
e x peri ment 1 ,  w i th the control group show i n g  more i mprovement 
o ver e x per i ment l than d i d  the lasaloc i d  an d mon en s i n groups. 
There was a d ecrease i n  rate of ga i n  f or all treatment groups at 
6 wee k s  and also at 9 wee k s  f or steers f ed mon en s i n. 
Averag ed for the two e x per i ments , there appeared to be an 
ad vantag e <P< . 1 0) f or lasaloc i d  a n d  f or monen s i n i n  compari son 
to controls at 3 wee k s  of the experiments. The ad vantage i n  
comparison to controls was greater C P< .0 1 >  fbr lasaloc i d  at 6 
and 9 wee k s  w i th lasalocid hav i n g  an advantag e <P< . 05) over 
monens i n at 6 a n d  9 w ee k s . 
8 
Feed consu mp t ion dat a are shown in t ab le 3. Feed o f f ered 
was b y  s ch edu le f or ab out 2 of t h e  f irst 3 weeks, ch ang ing f ro m  
ab out 20% concent rat e diet s t o  90% concent rat e diet s i n  10 days 
and a f u ll f eed in ab out 2 weeks does cause p rob lems at t imes . 
Ap p earance o f  t h e  cat t le, f eces and f eed int ake during t h is t ime 
did not s how any ap p arent dif f erence b et w een t reat ment g roup s. 
I t em 
� � weeks 
6 w eeks 
9 weeks 
3 w eeks 
6 weeks 
9 weeks 
< � weeks 
6 weeks 
9 w eeks 

































D at a  o n  f eed ef f iciencies are s hown in t ab le 4 .  S ince 
t h ere were no major or cons ist ent dif f erences in f eed consump ­
t io n  b et w een t reat ment g roup s �  f eed/g ain dat a are p rimarily 
ref lect ions of rat e of g ain. St eers fed lasalocid were sig nif i­
cant ly CP<. 01) more ef f icient t h an co nt ro ls at 6 and 9 w eeks of 
the s t u dy and more ef f icient t h an monensin o ver t h e  ent ire 
s t u dy .  
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Byg 
I t em 
3 wee k s  
6 w e e k s  
9 w ee k s  
3 wee k s  
6 w ee k s  
9 w ee k s  
S!:!.R.� .1 
' w e e k s  ·-· 
6 wee k s  
9 wee k s  
a 
§QQ 
TABLE 4. FEED I GAIN 




























6. 57 (81) 




7.42 ( 100 
Values i n  p a r e n t h eses r e p r es e n t  per c e n t of 
c o n t r o l s f or t h e  p eriod. 
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AN EVALUATION OF THREE FEEDING SCHEMES 
TO WINTER REPLACEMENT HEIFERS 




Department of Animal and Range Sciences 
CATTLE 83-3 
Three feeding schemes for wintering replacement heifers 
were evaluated in terms of cost and animal performance. Ninety­
three Simmental-Angus crossbred heifers were divided into three 
groups of 31 head and fed the following diets: (1) .28 Meal of 
net energy for gain per pound of feed, fed free choice; (2) . 28 
Meal of net energy fer gain per pound of feed limit fed to 13 lb 
dry matter per head per day and (3) .36 Meal of net energy for 
gain per pound of feed limit fed to 13 lb of dry feed per head 
per day. The third diet (higher energy) was the best scheme. 
It resulted in the best gains and the lowest feed costs per 
pound of gain. 
Many different feeding practices have been used to grow out 
replacement heifers. The goal for replacement heifers is to 
overwinter at gains sufficiently high enough that they will be 
at 60% of mature body weight at breeding. This should be done 
as efficiently as possible and to meet all nutrient requirements. 
This study was 
growing replacements 
performance. 
designed to evaluate three 
as to dollar efficiency 
methods of 
and animal 
Ninety-three Simmental-Angus crossbred heifers were 
purchased at weaning and placed on trial at the James Valley 
Research and Extension Center at Redfield, SD. The heifers were 
divided into two groups, light and heavy <average of 510 lb 
and 600 lb, respectively). Each group was divided randomly into 
three groups, each receiving one of the following rations: (1) 
.28 Meal of net energy for gain per pound of dry feed, fed free 
choice (low energy ration, free choice); (2) the same diet as 
in one but with intake limited to 13 lb of dry feed per head per 
day or (3) .36 Meal cf net energy fer gain per pound of dry 
feed Chigh energy ration) intake limited �o 13 lb of dry matter 
per head per day. Composition of the diets is shown in table 1. 
The cattle were weighed and treatments initiated February 4, 
1982. The heifers were artificially inseminated in early June 
and dietary treatments were terminated resulting in a 144-day 
feeding period. Cattle were weighed every 28 days and feed 
measured on a pen basis each day . Subse quently, cattle were 
placed on pasture at Cottonwood, South Dakota. 
1 1  
Analyses of data included calculation of weight gain, aver­
age daily gain� feed. consumption and feed cost per treatment 
group. The reproductive performance of the heifers will be 
monitored i n  future years. 
a 
TABLE 1. RATION COMPOSITION ,ENERGY LEVEL AND DAILY 
INTAKE LEVEL FOR EACH OF THE DIETS 






Energy, NEg Meal/lb 






















All rations included free access to mineralized salt. 
b 
All numbers are on a dry matter basis. 
Data representing total weight gain, average daily gain, 
total feed consumption, pounds of feed per pound of gain and 
feed cost are presented in table 2. The average daily gains and 
feed efficiencies were lower than what might be expected in all 
pens because of a month of severe weather compounded by recur­
ring water problems. The most satisfactory overall performance 
was achieved by the high energy limit-fed group. They gained 
the most with the lowest feed cost per pound of gain. The 
animals in the low energy fr·ee-choice group consumed the highest 
amount of feed and had the poorest feed efficiency. They also 
had the highest total feed cost as well as feed cost per pound 
of gain. The low energy limit-fed group was more efficient than 
the free choice group but had the lowest gain rate. The limit­
fed high energy group performed the best in total weight gain, 
average daily gain and feed conversion. They also were the most 
economical in feed cost per pound of gain. Limit feeding seems 
to decrease feed costs, but the energy level in the r�tion must 
be relatively high to sustain adequate gains. 
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TABLE 2. FEEDLOT PERFORMANCE AS MEASURED BV WEIGHT 
GAIN, AVERAGE DAILY GAIN, FEED CONSUMPTION, 
FEED EFFICIENCY AND FEED COST OF SIMMENTAL-ANBUS 








Total wt. gained (lb> 
ADG, lb/day 
Total lb b 
feed consLlmed 
Feed efficiency (lb 
feed, DMB/lb gain) 
c 
Total feed cost/hd ($) 
Feed cost, $/lb gain 
a 
189 
1.31 + .12 
2099 




1.22 + .04 
1810 
10. 64 + • 77· 
63 
.37 





1. 39 + • 03 
1839 
9.43 :t .07 
65 
�""!?" . .  _,._, 
Based on corn at $2.40/bushel and prairie hay at $68/ton. 
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THE EFFECTS OF BREED AND IMPLANT ON BULLOCK BEEF 
R. C. Johnson, D. H. Gee, L. B. Bruce and R. Hanson 
Department of Animal and Range Sciences 
CATTLE 83·-4 
Ninety-seven Angus and 98 Gelbvieh crossbred bulls were 
used to evaluate the effects of Ralgro, Synovex-H and Synovex-S 
implants on the gro.wth, carcass and palatability traits of young 
bulls. The influence of the growth promoting implants on the 
feedlot performance of the bulls was dependent on their breed 
type and their stage of growth. Percentage retail yield was the 
only carcass characteristic that was affected by the implants. 
The implanted bulls yielded carcasses with more external fat and 
less desirable yield grades than the controls. Rib eye area was 
not affected by the implants. 
Breed influenced feedlot performance, carcass composition 
and quality and palatability attributes more than the implants. 
The large-framed, late maturing Gelbvieh crossbred bulls grew 
faster and produced carcasses yielding higher percentages of 
boneless trimmed retail cuts than the Angus bulls. The quality 
grades and palatability traits of the Gelbvieh bulls were 
marginal. 
The Angus bull carcasses had very acceptable yield grad�s 
CYG-2) and more desirable quality grades and sensory evaluations 
than the Gelbvieh crossbred bulls. Thus, the use of medium­
framed intact males may be more appropriate than the larger 
framed breeds to produce a more acceptable product for both the 
packer and the consumer. Packer acceptability needs to be 
enhanced to make the use of intact males economically feasible 
for the producer. 
The need to reduce production costs for the American farmer 
and rancher and satisfy world demand for lean beef has renewed 
interest in the feeding of young bulls for slaughter. Early 
research has. shown bulls possess advantages in rate of gain, 
feed conversion and yield of trimmed boneless retail cuts over 
steers and heifers. The effects of implants on young bulls have 
been reported in only limited studies. This experiment was 
conducted to compare feedlot performance, carcass characteris­
tics and palatability attributes of young bulls of two breed ·types implanted with common growth-promoting compounds. 
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Two hundred bull calves, consisting of 100 Angus and 100 
Gelbvieh crossbred, were purchased from three ranches in South 
Dakota and trucked to the Southeast Experiment and Extension 
Farm at Beresford,South Dakota. Following acclimation of 1 
month, all calves were weighed and assigned to one of eight pens 
by breed and weight. At the onset of the trial, one group from 
each breed was implanted with Ralgro, another with Synovex-H and 
another with Synovex-S. The fourth pen of each breed served as 
a control. 
The bulls were housed in outside dirt mound lots with fence­
line bunks at the Southeast Experiment Farm, Beresford, from 
November 1 98 0  th�ough August 198 1 .  All bulls were fed a 70X 
corn silage diet during the growing phase and a 90% high mois­
ture shelled corn diet during the finishing phase. These bulls 
that were implanted at the beginning of the trial were 
reimplanted during the finishing phase with the same implant. 
At the conclusion of the feedlot period, the bulls were 
slaughtered at a commercial packing plant. Approximately 24 hr 
postmortem, quality and yield grade factors were evaluated with 
the assistance of a USDA grader. A portion of the wholesale rib 
from the right side of each carcass was transported to the SDSU 
Meat Lab and used to provide samples for taste panel evaluation, 
Warner-Bratzler shear and proximate analysis. 
Feedlot performance mean values-by breed are reported in 
table 1. Variation in the number of days on feed was due to the 
end point selected for each breed and scheduling restrictions at 
the packing plant. 
The larger framed Gelbvieh had a higher average daily gain 
than the Angus for the growing phase and the entire feedlot 
period. Gains were severely hampered during the last 30 days of 
the finishing phase for the Angus and the last 60 days for the 
Gelbvieh due to extremely hot weather. 
The responses of the two breeds to the various implants 
during either of the two phases or the entire feedlot period 
were not consistent. This suggests there are differences in the 
effectiveness cf implants on intact males depending on the breed 
type and their stage of growth. 
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TABLE 1. MEAN VALUES FOR FEEDLOT PERFORMANCE BY BREED 
Item 
No. bulls 
Initial shrunk wt, lb** 
Midterm shrunk wt, lb*** 
Final shrunk wt, lb*** 
Total days on feed 




* P< . 0 5. 
*-1::- P< . 0 1 .  
*** P< . 0 0 1 .  
Angus 
97 
526 . 6 
836.8 
1 1 2 2 . 6  
1 99 
3 .  1.0 
2 . 90 
3 . 00 
Gelbvieh 
98 
56 1 . 5 
909 . 2 
1 2 1 8 . 0 
2 1 1 
3 . 48 
2 . 78 
3 .  1 1  
The mean carcass characteristic values are presented by 
breed in table 2. All traits evaluated varied due to breed 
except percentage kidney, pelvic and heart fat. The Gelbvieh 
had heavier live weights and thus dressed out heavier carcasses 
that �'llere trimmer and possessed lar·ger rib eye a1�eas than the 
Angus. These factors contributed to the USDA yield grade which 
indicated the Gelbvieh carcasses would yield a higher percentage 
of boneless trimmed retail cuts. 
The Angus carcasses received final quality grades two­
thirds of a grade higher than the Gelbvieh. Average marbling 
scores were one full marbling level higher for the Angus car­
casses <average slight compared to average traces>. 
Table 3 presents mean carcass trait values across both 
breeds by implant group. The implanted bulls were fatter than 
the controls, with the Synovex-S implanted bulls being the 
·fattest g1-oup. Ca1-cass �,.iei ght, rib eye an:a and per·centage 
kidney, pelvic and heart fat were not affected by implant. 
Variations in USDA yield grade were primarily due to fat thick­
ness differences. The yield grade variation between the Ralgro 
and Synovex-S groups was due to a combination of fat thickness 
and rib eye area differences. Marbling scores and quality 
grades were comparable for all groups. 
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TABLE 2. MEAN VALUES FOR CARCASS TRAITS BY BREED 
Item Angus Gelbvieh 




Rib eye area, s q  in .*** 
KPH. Y.. b 
Yieid grade***c d 
Marbling grade*** 
Quality grade***e 
















Measured over the rib eye between the 12th 
and 13th ribs . 
b 
KPH = Kidney, pelvic and heart fat . 
c 
Estimation of the yield of boneless closely 
trimmed retail cuts from the round, loin, rib and 
chuck, 1.0 = 54.6%; 2.0 = 52.3%; 3.0 = 50.0%. 
d 
Traces average = 5.0; Traces + = 6.0; 
Slight - = 7.0; Slight average = 8.0. 
e 
High Standard = 3; Low Good = 4; Average 
Good = 5 
TABLE 3. MEAN VALUES FOR CARCASS TRAITS BY IMPLANT 
Item Control Ralgro Synove:<-H Synove:<-S 
Hot carcass wt, lb 
Fat thickness, in. 
Rib eyE area, sq . KPH. :1,, · . c .  Yield grade 
Marbling scored 




T"'·n 7 74' 8 7·�9 -· ,_::, ...  . f 
' ·-·· 
f 
' ·�' --�Jg .29 . 33 g • ·-'I 
13.12 13. 5c; 13 D :3;() 
1. 9 1. 7 1 ·�hi 2D 2<)h 2. 15h 2 • .  ,::,4 
7.12 6.54 7.13 
4.30 4.00 4.44 









Means in the same row not bearing a common superscript 
differ <P<. 001). 
hi 
Means in the same row not bearing a common superscript 
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UNTREATED AND M I CROB I AL- I NOCULATED CORN S I LAGE 
IN H I GH S I LAGE RAT I ONS FOR GROW I NG CATTLE 
J .  G .  No t h n a g e l , R .  M .  Lut h e r , 




D e p a r t me n t  of A n i m a l  a n d  R a n g e  Sc i en c es 
C?H T L E  8 3--5 
A t o t a l  of 1 92 s t e e r  c a l ves of m i x ed b r ee d i n g a n d  a v e r a g i n g 
5 2 1 l b  w e r e  u s e d  i n  a 1 05 - d a y  f eed i n g t r i a l . T h e  d e s i g n  o f  t h e  
t r i a l i n vo l ved t w o  s i l a g e  a n d  s i x p r o t e i n su p p l emen t t r e at m e n t s  
w i t h  t wo r e p l i c a t i on s  p er s i l a g e - s u p p l emen t c omb i n a t i on .  Twe l ve 
p E:• n s  o f  c a t t l e  l'\le1···· e ·f e d  s i 1 .:y:1 e::· i n oc u l a t ed w i t h  1;2£;:t;Q!;E��£;illb!.§ 
R! �D��CYffi f er m e n t a t i o n p r od u c t  a t  t h e  r a t e  o f  1 l b  p e r  t o n  o f  
f or a g e .  S i l a g e  mo i s t u r e  c o n t e n t  a s  s t or e d  w a s  62% . T h e  d i e t s  
w e r e  su p p l e me n t ed w i t h  e i t h er a c or n - b a s ed s up p l e m e n t  ( 9 . 2% 
c r u d e  p r ot e i n )  or s up p l e m e n t s  c o n t a i n i n g v a r i o u s  p r o t e i n  sour c e s  
< 1 1 . 3 % c r u d e  p r o t e i n ) . Th e va l ues a v e r a g e d  a c r o s s  p r ot e i n s u p -
p l e m e n t  t r ea t m e n t s  f or a v e r a g e  d a i l y  g a i n ,  d r y  m a t t er c on s u m p ­
t i on a n d  f ee d  e f f i c i e n c y  f o r s t ee r s  f e d un t r e a t ed s i l a g e  w e r e  
C l b >  2 . 2 8 ,  1 4 . 3 2 a n d  6 3 4 , r e s p ec t i v e l y .  T h e  v a l ues f o r s t e e r s  
f e d m i c r o b i a l - i n o c u l a t e d  s i l a g e  w e r e  2 . 29 ,  1 4 . 35 a n d  6 3 0 . 
D i g e s t i b i l i t y a n d  n i t r og en r e t en t i o n w e r e  m e a s u r e d  i n  a 5 -
d a y t o t a l  c o l l e c t i o n s t u d y  u t i l i z i n g s i x  s t e e r s  < 42 2  l b )  p er 
c o r n  s i l ag e  t r ea t men t . D r y  m a t t er i n t a k e  a n d  p e r c en t  d r y  m a t t er 
a n d  c r u d e  p r o t e i n d i g e s t i b i l i t i e s wer e 1 1 . 3  l b ,  7 1 . 3% a n d  6 7 . 9 % ,  
r e s p ec t i ve l y ,  f or u n t r ea t e d  s i l ag e .  I n t a k e  a n d  d i g e s t i b i l i t i es 
f or t h e  m i c r ob i a l - i n o c u l at ed s i l a g e  w e r e  1 2 . 1 l b ,  7 0 . 1 %  a n d  
6 5 . 7 % ,  r e s p e c t i ve l y .  N i t r o g e n  r e t a i n ed a s  a p e r c e n t ag e  o f  c o n ­
sumed w a s  49 . 7 %  f or t h e  u n t r e at e d  s i l a g e  a n d  4 8 . 9 %  f or t h e  
m i c r ob i a l - t r ea t e d  s i l a g e .  
D r y  ma t t e r  r e c ov e r y v a l u e s  f or f ee d a b l e  s i l a g e  w e r e  90 . 7 %  
a n d  93 . 3 % ,  r e s p ec t i ve l y ,  f or t h e  u n t r ea t e d  a n d  t h e  m i c r ob i a l ­
i n oc u l a t e d  s i l a g es . R e su l t s  o f  t h es e  s t u d i es i n d i c a t ed n o  s i g ­
n i f i c a n t  d i f f e r e n c e s C P > . 05 )  i n  f e ed l o t p e r f o r m an c e , n u t r i e n t  
u t i l i z a t i o n or d r y  ma t t er p r e s e r v a t i on b e t we e n  t h e  u n t r e a t e d  a n d  
t h e  m i c r o b i a l - i n o c u l a t e d  c or n  s i l ag es . 
R e s u l t s  o f  r e sear c h  r e p o r t ed p r e v i ou s l y C CATTLE 8 1 - 3 )  i n d i ­
c 2:� ed 
. . 
� h at c o r n  '. or a g e  i n or u 1  a ·� e d  v-J i t h  ""� L-=�£;.t.9.t:.!��i.1� .�2 
����QQQ� lY§ f e r m e n t a t i on p r od u c t  h ao l ower t em p e r a t u r es d ur i n g 
1 
P � o n e e r  H i - B r e d  
D i v i s i on ,  D u r a n t , I ow a . 
M i  c n::i b i a l  
20 
s i l ag e  f or ma t i on t h an un t r ea t ed s i l a g e .  I n  t h e  same s t ud y ,  
l ac t i c a n d  v o l a t i l e  f at t y  ac i d  l e ve l s w e r e  a l so h i g h er f or t h e  
t r ea t ed s i l a g e .  H o wever . d r y  m a t t er r ec o v e r e d  f or f ee d i n g was 
on l y  s l i g h t l y h i g h er f or � h e  t � e a t e d  s i l a g e . D i g e st i b i l i t y of 
d r y  ma t t er , c r u d e  p r o t e i n and or g a n i c  m a t t e r  by c a t t l e  was 
s i m i l a r f or t r ea t e d  an d t h e  un t r e at e d  s i l a g es . 
F e e d l o t st u d i es < CAT TLE 82- 1 ) wer e  c o n d u c t ed w i t h  u n t r eat ed 
c or n  f o r a g e  or f or a g e  i n oc ¥ l at ed w i t h  a b�£t9� §£i !!Y§ 
�£i�9RhilY� f er m e n t a t i on p r od u c t  . I n  t h a t  st u d y ,  t h e  f o r a g e w a s  
e n s i l ed a t  a b o u t  4 2 %  m o i st ur e . w h i c h w a s  m u c h  l ow e r  t h an g e n e r ­
a l l y  r e c om m en d ed . Resu l ts i � d i c a t ed t h at g r ow t h  a n d  f ee d  e f f i ­
c i en c y  w e r e  a b o u t  t h e  same f o r u n t r ea t e d  a n d  i n o c u l at e d  s i l ag es 
u n d e r  t h e  c o n d i t i o n s  of t h e  e x p e r i me n t . 
T h e  p u r p o s e  of th i s  ex p er i m e n t  w a s  t o  d e t e r m i n e  t h e  e f f ec t  
o f  i n o c u l at i n g c o r n  f or a g e  wh i c h w a s m o r e  o p t i ma l  i n  m o i st u r e  
c o n t e n t  t h an t h a t  i n  t h e  1 9� 2 s t u d y  w i t h  a b�£tQ��£illY§ 
Q!§O �§CYill f er m en t a t i on p r od u c t  . T h e  r e s p o n s e  t 6  i n o c u l a t i on 
w a s  c om p a r e d  w i t h  u n t reat e d  s i l a g e  i n  t er ms of f ee d l o t  p er f o r m­
a n c e  o f  g r ow i n g  st eers f ed h i g h - s i l a g e  r at i on s .  P r e s e r v a t i on of 
s i l a g e  d r y  mat t e r , c h emi c a l  qu a l i t y a n d u t i l i z a t i on o f  n u t r i e n t s  
wer e a l so d e t er m i n ed .  
C o r n  f o r a g e  w a s  har v e s t e d  w i t h  a c on v en t i o n a l  f i e l d  c h op p e r  
f r om S e p t e m b e r  29 t o  Oct o b e r  5 ,  1 98 1 . T h e  f or a g e  a t  e n s i l i n g 
a v er a g e d  61.4 % m o i sture i n  t h e  u n t r ea t ed s i l o  a n d  6 1 . 6% i n t h e  
t r eat ed s i l o . A f orag e b l ower w a s  i n st a l l ed a t  e a c h o f  t wo 
c o n c r et e  s t ave s i l os ( 1 8 f t  x 50 f t )  a n d  l oa d s  of c h op p e d  f or ag e  
w e r e  un l o a d e d  a l t e r n a tel y b e t wee n  t h e s i l os .  O n e  f or ag e  b l o w e r  
w a s  e qu i p p ed w i t h  a Gan d y  f er t i l i z er · a p p l i c a t o r  c a l i b r a t ed t o  
d i s p e n s e  t h e  m i c r ob i a l i n oc u l a n t  a t  a r a t e  o f  1 l b  p e r t on o f  
f or a g e . S i l o  1 c on t ai ned 24 7 . 5 t on s o f  u n t r ea t e d  w e t  f or a g e  a n d  
S i l o  2 c on t a i n e d  248 . 8 t on s  o f  i n oc u l a t e d  s i l ag e . B o t h  s i l os 
w e r e  e qu i p p ed w i t h  u n l oad e r s  a n d wer e f i l l ed o n c e  t o  t h e h e i g h t  
o f  t h e  u n l oad e r . 
A t o t a l  of 1 92 head of H e r ef o r d , A n g u s  a n d  c ro s s b r ed f ee d e r  
s t ee r s  a ve r ag i n g 52 1 l b  wer e u s e d  i n  t h e  e x p er i m en t . T h e  c at t l e  
w e r e  p u r c h a sed f r om a l oc a l  auc t i on a n d t r a n s p or t ed t o  t h e  B e e f  
C a t t l e  a n d  S h eep Nut r i t i on Un i t .  O n  a r r i v a l , t h ey w e r e  f ed 
b a l e d  g r a s s  h a y . T h e  f o l l ow i n g  d a y , t h e  c a t t l e  r e c e i v e d  a l f a l f a  
h ay l a g e  w i t h  l i m i t ed c o r n  g r a i n s u p p l e m e n t ed w i t h  m i n e r a l s a n d  
v i t a m i n A .  A b o u t  2 wee k s  p r i o r  t o  t h e  s t a r t  c f  t h e  t r i a l , t h e  
c at t l e  w e r e  g i ven a f u l l f eed o f  c o r n  s i l ag e . T h e  s t e e r s w e r e  
r a n d om l y a l l ot t e d  o n  the b as i s o f  w e i g h t  a n d  b r ee d  g r ou p  t o  24 
p e n s  w i t h ? p er p e n . I n i t i a l , i n t er m e d i at e  a n d  f i n a l  w e i g h t s  
w e r e  r e c or d e d . f o l l ow i ng an 1 8- h o u r  s t a n d  w i t h o u t  f ee d  a n d  wa t er .  
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Th e s t ee r s  were w e i ghed at 28-d ay i n t e r va l s d ur i n g t h e  1 05-day 
f eed i n g p er i od .  A l l s t e e r s  were ear t a g g ed a n d  g i ven i n j ec t i on s  
o f  �i9atcigi�fil �h��YQ@i=a§P-�i��m=nQY�i=aQCQ@iii b a c t er i n  a n d  
i n j ec t i on s  f er r ed n ose a n d  b ov i n e  v i r us d i a r r h ea . The s t e e r s  
r e c e i ved a 36 m g  i mp l an t  of Ra l g r c  a n d  wer e t r ea t ed w i t h  a p ou r ­
on p r o d u c t  t o  c o n t r o l  e x t e r n a l  p ar as i t es .  
Two p e n s  of c at t l e f ed e a c h  s i l ag e  t r ea t m e n t  r ec e i ved o n e  
of s i x p r ot e i n sup p l emen t s  < A-F J . Th e sup p l ement s t u d y  was p a r t  
of a r esear c h  p r oj e c t  d ea l i n g w i t h  sou r c es o f  prot e i n f or b eef 
c a t t l e and s h eep < se e  CATTLE 83-9 ) . Th e s i l ages wer e f ed i n  
quan t i t i es such t h at a c c u mu l a t i on of r e f u sa l s was m i n i ma l . Sup ­
p l emen t a l  p r ot e i n s o u r c e s  wer e used f or f i ve t r e at men t s  a n d  
c omp a r ed t o  a c o r n �b ased s up p l emen t a s  a c o n t r o l  w i t h  a l l f ed at 
the r a t e  of 1 0% of d i et dry mat t er . S i l ag e  d i et s  sup p l emen t ed 
w i t h  t h e  c o n t r o l  sup p l ement c on t a i n ed 9 . 2% c r ud e  p r o t e i n ;  a l l 
o t h er d i e t s  c on t a i n e d  a b out 1 1 . 3% c r u d e  p r o t e i n .  Th e s i l ag e s  
w e r e  s up p l emen t ed w i t h  m i n e r a l s ,  t r a c e  m i n e r a l  s a l t a n d  v i t am i n 
A t o  p r o v i d e  1 0 , 000 I U  per p o u n d . Mon en s i n a n d  t y l os i n  were 
ad d ed t o  t h e  s up p l emen t s  at r at e s  of 300 g and 80 g p er t on , 
r es p ec t i v e l y .  
Feed i n t a k e ,  an i n d i c a t o r  of a c c e p t ab i l i t y o f  t h e  s i l ag es , 
was m on i t or ed d a i l y .  T h e  c at t l e  were f ed a c c or d i n g t o  appet i t e 
an d t h e  d i et was ma i n t a i n e d  a t  90% of t h e  d i et d r y  mat t er as 
s i l ag e  a n d  1 0% of the d i et a s  sup p l emen t dry mat t er . A f eed i n g 
sc h ed u l e  was deve l oped t o  i n d i c at e  t h e  amount of f eed on an as­
f ed b as i s t h a t  w ou l d  be r e q u i r ed to meet t h e  d es i r ed d r y  matt er 
r at i os .  Feed r e f used was w e i g h ed , r e c o r d e d  a n d  samp l ed f or d r y  
m a t t er d e t e r m i n a t i on a t  t h e  en d o f  eac h w e i g h  p er i od .  
A 5-day t o t a l  c o l l ec t i on s t u d y  u t i l i z e d  1 2  s t e e r s  ( a ver a g e  
we i g h t , 423 l b ) . T h e  steer s were adap t ed f or 3 wee k s  t o  t h e  
u n t r ea t e d  a n d  m i c r ob i a l - i n o c u l ated s i l ag e s  used i n  t h e  f eed i n g 
t r i a l . S i x s t eer s wer e u sed p er s i l ag e  t r ea t men t . T h e  s t e e r s  
were p l a c e d  i n  m e t a b o l i sm c r a t e s  and a l l owed 7 d ays t o  b ec om e  
a d j ust ed t o  t h e  c r at e s . Co l l ec t i on of f eces a n d  u r i n e f o l l owed 
c on ven t i on a l  p r o c e d u r es . S i l ag e  a n d  s up p l eme n t  were f ed t w i c e  a 
d a y  i n  e qua l p r oport i on s .  Comp os i t i on of t h e  s up p l emen t i s  
sh own i n  t ab l e 1 .  Feed samp l es a n d  r e f usa l s ,  f ec e s  � n d  u r i n e 
were a n a l yz e d  a c c or d i n g t o  a p p r oved p r o c ed u r es . D i g est i on 
c o ef f i c i en t s  f or d r y  mat t er a n d  c r ude p r o t e i n  were c a l c u l ated . 
Ut i l i z at i on of n i t r og en f or p r od u c t i ve p ur p oses was measur ed as 
p e r c e n t  r et a i n e d  of n i t r og e n  c o n sumed . 
For age samp l es were c o l l e c t ed as eac h l oad was e n s i l ed .  A s  
s i l ag e  w a s  r e moved f or f eed i n g ,  ad d i t i o n a l  samp l es were t a k en 
each w ee k .  Ap p r ox i ma t e l y 2 t o  3 l b  of mater i a l were p l a c ed i n  
d o ub l e  p l ast i c  b ag s ,  evacuat ed , c l osed w i t h  a f as t e n e r  a n d  
i mmed i a t e l y f r oz en . Dry ma t t er d e t e r m i n at i on s  w e r e  made b y  o ven 
d r y i n g  ( f or ag e  s t or e d ) and t o l uene d i st i l l a t i on ( s i l ag e  f ed ) . 
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S p � i l ed s i l ag e  was s e p a r a t ed f r om f e edab l e  s i l ag e  a n d  n o n r e c ov­
e r ab l e  s i l ag e  c a l c u l a t ed a s  t h e  d i f f er e n c e  b et ween f or a g e  
en s i l ed a n d  amount f or f eed i n g a n d  s p o i l a g e  l osses . 
TABLE 1 .  SUPPLEMENT USED I N  D I GEST I ON-N I TROGEN 
BALANCE TR I AL 
I n g r ed i e n t  
Soybean mea l 
Gr oun d c or n  g r a i n 
G r o u n d  l i mest o n e  
D i c a l c i um p h os p h a t e  
T r a c e  m i n e r a l  sa l t  
V i t a m i n A 
Per c e n t  
58 . 00 
28 . 68 
2 . 00 
6 . 23 
5 . 00 
1 0 , 000 I U / l b 
T h e  r e l a t i on sh i p of s up p l emen t a l  p r o t e i n s ou r c es w i t h  t h e  
c or h  s i l ag e  t r eat men t s  was ex a m i n ed s t a t i s t i c a l l y . T h e r e  was n o  
s t a t i st i c a l  i n t e r ac t i on b et ween s i l ag e s  a n d  p r ot e i n sour c es f or 
f eed l o t p er f or ma n c e . T h e  d a t a  f or s i l ag e  t r ea t me n t s  h a ve b een 
summar i z ed by s up p l emen t g r o u p s  a n d  p r esen t ed i n  t ab l e  2 .  
Su p p l emen t g r oup A r e c e i ved a c o r n - b a sed p r o t e i n s up p l e ­
men t . Feed i n t a k e ,  g a i n s  a n d  f e ed e f f i c i en c y  wer e l ower w i th 
b o t h  t h e  u n t r ea t ed or t r ea t e d  s i l ages· f or t h i s  g r oup of c a t t l e  
as c om p a r ed t o  g r ou p s  r e c e i v i n g  p r o t e i n s up p l emen t s .  T h e r e  wer e 
on l y  s m a l l d i f f er en c e s  i n  p e r f o r man c e  b et ween t h e  e x p er i m en t a l  
s i l a g es w i t h i n  e a c h  s up p l emen t t r ea t m e n t g r oup . W h e n  t h e  d a t a  
wer e a v e r a g e d  a c r os s  a l l s up p l e me n t a l  g r o up s ,  f eed l ot p e r f o r ­
man c e  was n e ar l y  i d en t i c a l  f or t h e  u n t r ea t e d  s i l ag e  a n d  t h e  
m i c r ob i a l - i n o c u l ated s i l ag e .  S t at i s t i c a l  t r ea t men t o f  t h e  d a t a  
i n d i c a t ed n o  s i g n i f i c a n t  d i f f er en c e s  < P > . 05 )  b e t ween s i l a g e  
t r ea t m en t s . 
Resu l t s  of t h i s  ex p er i m e n t  a r e  s h own i n  t ab l e  3 .  D r y  
mat t er and n i t r o g e n  i n t a k e  was s l i g h t l y  b ut n o t  s i g n i f i c an t l y  
< P > . 0 5 )  h i g h e r  f or s t ee r s  f ed t h e  m i c r ob i a l - i n o c u l a t ed s i l ag e .  
D i g est i b i l i t y o f  d r y  m a t t er a n d  c r u d e  p r ot e i n was a b o u t  t h e  same 
f or t h e  t wo s i l ag e  t r ea t men t s .  N i t r og e n  u t i l i z at i on a s  i n d i ­
c a t ed b y  p e r c e n t  r e t en t i on of n i t r o g e n  c on sumed was 4 9 . 7 %  f or 
u n t r e a t ed s i l a g e  an d 4 8 . 9 %  f or t r eated s i l a g e .  D i f f er e n c e s  i n  
f ec a l  a n d  ur i n a r y  n i t r o g e n  e x c r et i on a n d  r et a i n e d  n i t r og en wer e 
n o t  s i g n i f i c a n t  C P > . 05 > . 
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TABLE 2. UNTREATED AND M I CROB I AL- I NOCULATED CORN S I LAGE FOR FEEDLOT STEERS 
<JANUARY 9 TO APR I L  24 , 1 982 - 1 05 DAYS > 
No . an i ma l s 
I n i t i a l wt , l b  
F i n a l  w t , l b  
Avg d a i l y  g a i n ,  l b  
Avg d a i l y  r a t i on ,  l ba 
Feed / 1 00 l b  g a i n ,  l b a 
No . a n i m a l s 
I n i t i a l wt , l b  
F i n a l  w t , l b  
Avg d a i l y  g a i n ,  l b  
Avg d a i l y  r a t i on ,  l b8 
Feed / 1 00 l b  g a i n ,  l ba 
a 
Dry mat t er b as i s .  
b 
A 
1 6  
52 1 . 5  
699 . 0 
1 .  69 
1 2. 37 
733 
1 6  
522 . 5 
7 1 1 . 5  
1 .  8 1  
1 3 . 02 
723 
Sup p l emen t G r o u p s  
B c D E 
Yoicg§tg� §i!§gg 
1 6  1 6  1 6  1 6  
523 . 5 52C) .  5 5 20 . 0 520 . 5 
782 . 0 7'7 6 . 5 763 . 0 760 . 5 
2 . 4 7 2 . 44 2 .. 32 2 . 29 
1 4 . 90 1 4 . 50 1 4 . 22 1 4 . 90 
605 595 6 1 4  652 
b 
�if�Q�i§l=lD9£Y!§t§� §i!§9§ 
1 6  1 6  1 6  1 6  
520 .. (I 523 . () 52<) . 5 522 . <) 
767 . 5 779 . 5 77 1. . 5  776 . 0 
2 n 35 2 . 45 2 .  :39 2 . 42 
1 4 . 1 8  1 4 . 80 1. 4 . 69 1 4 . 95 
603 606 608 6 1. 8  
F 
1 6  
520 . 5 
78 1 .. 5 
2 . 49 
1 5 . 04 
605 
1 6  
520 . 0 
76 5 . 5 
2 n 34 
1 4 . 48 
620 
Aver a g e  
l?6 
52 1 . 1  
760 . 4 
2 .a 28 
1 4 . 32 
634 
96 
52 1 .. 3 
76 1 . 9 
2 . 29 
1 4· .  35 
630 
b�£t9��£lllY§ e Lfilni�CYffi f er men t a t i on p r od u c t  ap p l i ed at 1 l b  p e r  t o n  of f or ag e . 
TABLE 3 .  D I GEST I B I L I TY AND N I TROGEN RETENT I ON W I TH STEERS 
FED UNTREATED AND M I CROB I AL- I NOCULATED CORN S I LAGE 
I t e m  
N o .  of a n i ma l s 
Aver a g e  w t , l b  
Dr y m a t t e r i n t a k e ,  l b  
N i t r og en i n t a k e ,  g 
I:H_ g_ � � tj.J2 iJ .. !. t.. :t ,_ · ;� 
D r y  m a t  t e1r· 
C r- u d e  p r· o t e i  n 
�!.t..cqgga h�l�a��,_ gld�:i 
F e c a l  •� :-: c r et. i on 
U r i n a r y  e x c r e t i on 
R e t a i n e d  
P e r c e n t  r e t a i n e d  of c on s u m e d  
Un t r ea t ed 
6 
4·"?'":' ..:.. .a:.. 
1 1 .  3 
9 1 . 5 
7 L  2 8  
6 7 . 8 B  
2 c:; • •  q.
1 6 . 6 
4�'i . 5 
'+ 9 .  7 
a 
M i  c r· o b  i a l  -
i n o c u l a t ed 
6 
424 
1 2 .  :l. 
9 4 . 3  
70 . :l. O  
6 5 . 6 6  
3 2 a 5  
1 5 .  7 
'-'.J.6 .  1 
4 8 . 9  
b��t..g���!.LlY§ Ql�at..§CYm f e r m e n t a t i o n  p r o d u c t  
ap p l i ed a t  1 l b  p er t on of f or ag e .  
R e c o v e r y  o f  d r y  m a t t er f or t h e  u n t r e a t e d  a n d  m i c r ob i a l ­
i n oc u l a t ed s i l a g es i s  p r e s en t ed i n  t ab l e  4 .  T h e  p e r c e n t a g e  o f  
d r y  m a t t er a v a i l ab l e  f or f e ed i n g was 9 0 . 7 2 %  f or t h e  u n t r ea t e d  
s i l a g e  a n d  93 . 32% f or t h e  t r ea t e d  s i l ag e .  R e c o ve r y was b a sed on 
d r y  w e i g h t  o f  1 1 f o1r a g e  i n "  <an d  " s i l a g e  o u t " o f  t h e  s i l o . T h er e 
was l i t t l e  o r  n o  sp o i l a g e  o v e r  t h e  s t o r a g e  p er i od of a b o u t  3 
m o n t h s .  D r y  m a t t er l o sses i n  t h e  n o n r ec o v e r a b l e  f r a c t i on 
i n c l u d e  t h os e  l o sses o c c u r r i n g d u r i n g t h e  f er m en t at i on p r oc es s . 
T h e  s ma l l d i f f er e n c es i n  t h i s  f r ac t i on wo u l d b e  c on s i d e r ed 
w i t h i n  t h e  n o r m a l  r a n g e  u n d e r  t h e  s i l ag e  man a g emen t c o n d i t i on s  
e m p l o y e d  i n  t h i s  s t u d y .  S a m p l es o f  e a c h  s i l ag e  w e r e  c o l l e c t ed 
f or c h em i c a l  p r of i l e  a n a l yses . T h e  r es u l t s  of t h es e  d e t er m i n a ­
t i on s h a ve n o t  b e e n  c om p l e t e� a n d  w i l l  b e  p ub l i s h ed a t  a l a t er 
d a t e .  
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TABLE 4. DRY MATTER RECOVERY O F  CORN S I LAGE A S  AFFECTED 
BY A M I CROB I AL S I LAGE I NOCULANT 
Tot a l  d r y  mat t e r  s t or ed ,  l b  
Tot a l  d r y  mat t er f ed ,  l b  
As a p er c e n t  o f  d r y  
mat t e r s t ored 
Dry m a t t er l osses 
S p o i l ag e  
Not r e c ov e r e d , l b  
a 
As a p e r c e n t  o f  d r y  
mat t er s t o r ed 
Un t r e a t e d  
1 9 1 , 1 7 1  
1 ·n; , 426 
9 0 . 72 
n eg l i g i b l e  
1 7 , 7 4 5  
9 . 28 
a 
M i c r o b i. a l ­
i n o c u l a t e d  
1 9 1 , 1 96 
1 78 , 427 
9 3 . 32 
n eg l i g i b l e  
1 2 , 769 
6 . 68 
b�£tQ��£�llY§ Ql�at@CYffi f er me n t at i on p r od u c t  
ap p l i ed a t  1 l b  p e r  t on o f  f or a g e . 
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C A TT L E  
F E E D E R S  
D A Y  
THE EFFECT O F  SYNOVE X-S I MPLANTS ON 
FEEDLOT PERFORMANCE OF ANGUS BULLS AND EARLY 
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C A T T L E  83-- 6  
O n e  h u n d r e d  A n g u s b u l l s  wer e r a n d o m l y a l l o c a t ed i n t o  f o u r  
t r ea t m e n t  g r o u p s  o f  2 5  h ea d  e ac h .  T w o  o f  t h e s e  g r ou p s  w e r e  
i m p l a n t ed w i t h  S Y n ovex - S  C a n d  r e i rn p l a n t ed 1 0 0 d a ys l a t e r > a n d  
t h e  t r ea t m e n t  p e r i od o f  1 90 d a ys b e g a n . Th e b u l l s  w e r e f ed a 
r a t i o n o f  h i g h m o i s t u r e  c o r n  a n d  c o r n  s i l a g e  t h a t p r o v i d e d  a n  
e n e r g y  l e v e l  c a p a b l e  o f  s u p p o r t i n g a 2 . 75 l b  aver a g e  d a i l y  g a i n .  
On e g r o u p  e a c h  of t h e  u n i m p l a n t ed a n d  i m p l a n t ed b u l l s  was 
c a s t r a t ed a f t e r  t h e  f i r s t  30 d a ys o f  t h e  f eed l o t t r i a l and t h e n  
t h e  t r i a l  c o n t i n u ed f o r a n  ad d i t i o n a l  1 6 0 d a ys . T h e  b e s t  
o v e r a l l  a v e r a g e d a i l y  g a i n f or t h e  t r i a l p er i o d w a s  o b t a i n ed b y  
t h e  b u l l s  i m p l a n t ed w i t h  S y n o v e x - S  f o l l o w e d  b y  t h e  u n i mp l a n t ed 
b u l l s . B o t h g r ou p s  o f  b u l l s  w e r e  e qu a l l y  f ee d  e f f i c i en t  a n d  
m o r e  ef f i c i e n t  t h an t h e  s t e e r s a s  a g r o u p  a n d  t h e  i m p l an t e d 
s t e e r s  w e r e  m o r e e f f i c i e n t  t h a n t h e  n o n i m p l a n t ed s t e e r s .  B u l l s ,  
i mp l a n t e d or n o t , o u t p e r f or med s t ee r s  i n  b ot h  ave r ag e  d a i l y  g a i n 
a n d  f ee d  e f f i c i e n c y .  
Bu l l s  a n d  s t ee r s  w e r e  m ar k e t e d  a t  s i m i l ar w e i g h t s  a n d  s o l d 
o n  a c a r c a ss w e i g h t  b a s i s ,  w i t h  b u l l s  b r i n g i n g  $ 8 8  p e r  h u n d r ed ­
w e i g h t  a n d  s t e e r s  $ 1 0 7 .  B e c a u s e  o f  p r i c e  d i f f er e n c es , t h e  b e s t  
s c h em e  w o u l d b e  t o  f e ed i m p l a n t ed s t e e r s ,  e v e n  t h ou g h  b u l l s  
p er f or m  b e t t er i n  t h e  f e ed l o t .  
A s  f e e d  a n d o t h er c os t s  o f  f eed l o t o p e r a t i o n s  i n c r ea s e , a n y  
m e t h od f or i mp r ov i n g  t h e  p r o f i t - m a k i n g p o t e n t i a l  s h ou l d b e  
ex p l or e d . On e t ec h n i q u e  t h a t  i s  c os t  e f f e c t i v e f or i m p r ov i n g  
f ee d l o t  a n i m a l  p e r f o r m an c e  i s  i mp l a n t i n g w i t h  g r ow t h  p r om o t a n t s .  
A n o t h e r  t e c h n i q u e  f o r i m p r o v i n g  f e ed l ot p e r f o r m a n c e  t h a t  i s  
b e c o m i n g  w e l l d o c u m e n t ed i s  t h at o f  f ee d i n g m a l e f eed l o t c at t l e 
as i n t a c t  m a l es r a t h er t h an as c as t r a t e s . T h e s e  b u l l s  h a v e 
b e t t e r  f e e d l o t p e r f o r m a n c e  t h an s t e e r s .  L i t t l e i s  k n ow n  t h e  
v a r i ou s  c o mb i n a t i on s o f  s t e e r s ,  b u l l s  a n d  i mp l an t s .  Th i s  
r e sear c h  was d e s i g n e d  t o  p r o v i d e  some i n s i g h t  i n t o  t h e s e  c om­
b i n a t i on s  and t h e i r i mp o r t a n c e  to f eed l o t p e r f o r ma n c e . 
T h e  o b j ec t i ve of t h i s  r es e a r c h  w a s  t o  d e t er m i n e  t h e  e f f ec t  
o n  f eed l o t p er f o r ma n c e  o f  i mp l an t i n g  b u l l s  a n d  s t e e r s w i t h  
S y n o v e x - S , a n d  c o m p a r i n g s t e e r s t o  b u l l s . P r o f i t  o r  l os s  u p o n  
m a r k et i n g w a s  a l s o  s t ud i e d .  R e s p o n s e s  t o  t h es e  t r ea t me n t s  i n  
t e r m s  o f  f ee d l ot p er f o r m a n c e  p r ov i d e  i n f or ma t i on t o  h e l p 
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d et e r m i n e t h e  most ef f ec t i ve m e t h od of f e ed i n g b u l l s  o r  s t ee r s  
a n d  r e v e n u e  i n  d o l l a r s  u p o n  s a l e  a s s i s t s  i n  d e t e r m i n i n g t h e  b e s t  
m a n a g e m e n t  s c h eme f or p r of i t .  
O n e  h u n d r ed A n g u s  b u l l s  w e r e  p u r c h as e d  i n  S o u t h  Da k o t a  a n d  
t r uc k ed t o  t h e  Sou t h e a s t  E x p er i m e n t  a n d  � x � e n s t on Far m i n  
Beresf o r d , Sou t h  D a k ot a .  T h e y  w e r e  t h an r a n d om l y a l l o t t ed i n t o  
f ou r  t r ea t me n t g r ou p s  o f  2 5  b u l l s  e ac h . T h e  b u l l s  w e r e  w e i g h ed , 
a v e r a g e  of 6 2 5  l b ,  t wo of t h e  f ou r  g r oup s i m p l a n t e d w i t h  
S y n o ve x - S  ( a n d  r e i mp l a n t ed 1 0 0 d a ys l a t e r )  a n d  p l a c ed i n  f eed l o t 
p en s .  T h e y  wer e i n t r o d u c e d  t o  t h e i r r a t i on ( t ab l e  1 >  o f  c o r n  
s i l a g e  a n d  h i g h m o i s t u r e  c o r n  w i t h  a 5 %  soyb e a n  mea l p r o t e i n 
s up p l eme n t  c on t a i n i n g m o n en s i n a n d  t y l o s i n .  T h e  r a t i o n  p r ov i d ed 
e n er g y  l e v e l s f o r a ve r a g e  d a i l y  g a i n s of ap p r ox i ma t e l y 2 . 75 l b  
p er h e a d  p er d a y . Af t e r  3 0  d a y s , t w o  o f  t h e  f ou r  g r ou p s  C on e  
i m p l an t ed an d o n e  n o t ) w e r e  c a s t r a t e d  ma k i n g t h e  f o l l ow i n g  f our 
g r ou p s :  C A >  n on i mp l a n t ed i n t ac t  b u l l s  < B >  i mp l � n t e d  i n t a c t  
b u l l s  C C >  n on i m p l a n t ed s t ee r s  a n d  C D >  i m p l a n t ed s t e er s .  T h e s e  
an i ma l s w e r e  t h en f ed f or a n o t h er 1 60 d a ys t o  mar k e t  we i g h t .  
T h ey w e r e  s o l d on a c a r c a s s  we i g h t  b a s i s on J u n e  24 , 1 98 2 . 
TABLE 1 .  PRO X I MATE ANALYS I S  OF AVERAGE FEEDLOT RAT I ON 
USED AND NET ENERGY FOR GA I N  PER LB OF RAT I ON 
I t em 
D r y  mat t e r 
C r u d e  p r o t e i n  
C r u d e  f i b er 
E t h er e x t r ac t  
A s h  
ON D R Y  MATTER BAS I S  
N i t r o g e n  f r e e  e x t r a c t  
Net en er g y  f or g a i n < Me a l / l b )  
Per c e n t  
r a t i o n 
4 4 . 5  
1 0 . 0 
1 0 . 0 
3 . 1 
4 . 4 
7 2 . 7 
F e e d l o t p e r f or m a n c e  d a t a  f or t h e  p er i od wer e ob t a i n e d  b y  
m on t h l y  we i g h i n g o f  t h e  i n d i v i d u a l  f ee d l o t  a n i ma l s  a n d d a i l y  
w e i g h i n g o f  c o n s u m e d  r a t i on .  C a r c a s s  d a t a  w e r e  c o l l e c t ed u p on 
s l aug h t e r  a n d  w i l l  b e  r ep or t ed at a l a t e r  d a t e .  Th e b u l l s  i n  
t h i s  s t u d y  w e r e  man a g e d  t o g e t h er s p ec i f i c a l l y  t o  m i n i m i z e 
a g g r e s s i ve b e h a v i or .  W h e n  t h ey wer e r a n d om l y a l l o t t ed t o  t h e  
f o u r  t r ea t m e n t g r oup s ,  b u l l s  f r o m  t h e  var i ous g r o u p s  w e r e  n ev e r  
a l l ow e d  t o  m i x .  T h i s  p r e ven t s  m u c h  of t h e  u n d es i r ab l e  b e h a v i or 
of t en e � h i b i t ed b y  f ee d l o t b u l l s . 
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F e e d l o t p e r f o r m an c e  d a t a  a n d  a v e r a g e  p r i c e r e c e i v e d  f or 100 
l b  of c a r c a s s  w e i g h t  a r e  p r es e n t e d  i n  t a b l e  2 .  I n  g en er a l , 
b u l l s ,  w h e t h er i mp l a n t ed o r  n o t , o u t p er f or m e d  s t e e r s  i mp l an t e d  
o r  n o t  i n  f e ed l o t p e r f o r man c e .  I n  t er ms o f  d o l l ar s  p er h ea d  
r e c e i v e d  w h en m ar k e t e d , s t e e r s o u t p e r f o r m e d  b u l l s .  
TABLE 2 .  FEEDLOT PERFORMANCE AND CARCASS PR I CE OF BULLS AND 
STEERS BY TREATMENT < DEC 1 6 ,  1 98 1  J UNE 24 , 1 982 , 1 90 DAYS > 
Nu mb e r  o f  a n i ma l s 
I n i t i a l 1, .. rL, l b  
F i n a l  �.,t , l b  
W e i g h t  g a i n �· 1 b 
Avg d a i l y  g a i n ,  l b  
A vg d a i l y  i n t a k e ,  
J. b ,  DMB 
F e e d / i;1 �::i. i n ,  l b  
$ / 100 l b  c a r c a s s  
_ _ _ _ _ _  §t§�C§ _ _ _ _ _ _ _ _  _ 
No i mp l a n t  S y n o v e x - S  
2 5  
624 
107 7  
4 �.S:3 
2 . 4  
17 . 6 
7 . 4 
107 . 00 
:25 
6 1 4 
1 1. 20 
17 . 6 
6 . 6 
107 . 00 
- - - - - - - - �Yll�- - - - - - - ­
No i mp l an t  S v n o ve x - S  
25 
6 1 7  
1 1�:A 
2 11  / 
17 . 6 
t:> u 5 
88 . 00 
646 
1 180 
5 3 4. 
2 .  l3 
1 B  .. 6 
6 . 5 
88 . 00 
S y n o v e x -S i mp l a n t ed b u l l s  g a i n e d  s l i g h t l y b e t t er t h an t h e  
n on i mp l an t ed b u l l s  b u t  w e r e  s i m i l ar i n  f e e d  e f f i c i en c y . 
I mp l a n t ed s t e e r s  w e r e  s i g n i f i c an t l y  b et t e r  t h an n o n i m p l a n t ed 
s t eer s f o r a ve r a g e  d a i l y  g a i n a n d  f eed ef f i c i e n c y .. A s  a g r o up , 
b u l l s  ( b ot h i mp l a n t ed a n d  n on i mp l a n t e d ) w e r e  b e t t e r  i n  a v e r a g e  
d a i l y  g a i n a n d  f ee d  ef f i c i en c y  t h an t h e  s t e er s .  T h e  S y n o ve x - S 
i mp l a n t ed s t e e r s  h a d  v e r y  s i m i l a r f ee d l o t p e r f o r man c e  d a t a  c om ­
p a r e d  t o  t h e  n on i mp l a n t ed b u l l s  an d s l i g h t l y  p oo r e r  f ee d l o t 
p e r f o r ma n c e s t h an t h e  i m p l a n t e d  b u l l s .  Th e m o s t  d r a m a t i c  
d i f f e r e n c e  i n  f eed l o t p er f o r m a n c e  w h e n  c o n s i d e r i n a i n d i v i d u a l  
g r ou p s  w a s  b e t we e n  n on i mp l a n t ed s t e e r s a n d  t h e  o t h er t h r e e  
g r o u p s .. I n  t e r m s  c f  d o l l ar s  p e r 1 00 l b  c a r c a s s  w e i g h t , s t ee r s  
f ar o u t p e r f o r m e d  b u l l s , w i t h  a v e r a g e  s t ee r  p r i c es of $ 107 a n d  
a ver a g e  b u l l p r i c e s  o f  588 . A l t h o u g h  a l l b u l l s  i n  t h i s s t u d y  
g r ad e d  c h o i c e ,  t h ey s t i l l  b r o u g h t  o n l y  b r e a k e r  b u l l p r i c e s . 
B u l l s  o u t p er f or m  s t e e r s  i n  t h e  f eed l ot .  W i t h  c er t a i n 
man ag e m e n t s t ep s ,  b u l l s  c an b e  e a s i l y  h a n d l e d  i n  t h e  f ee d l o t a n d  
u n d es i r ab l e  b e h a v i or a l  a s p e c t s  m i n i m i z e d . T h e  f ee d l ot 
p e r f o r man c e  a d v a n t a g e  d oe s  n o t  o u t we i g h  t h e  d i s a d va n t ag e  i n  
p r i c es a t  t h e  m a r k e t . A t  t h e  p r es e n t  t i me b e c a u s e  o f  p r i c e ,  t h e  
b es t  r ec om m en d a t i on t h at c a n  b e  m a d e  t o  l i v e s t o c k f ee d e r s  i s  t o  
f ee d  i mp l a n t ed s t e e r s .  
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L .  B .  B r u c e  a n d  D .  H .  Gee 
Dep a 1� t me n t  of An i ma l  and Han g e  Sc i e n ce s  
CATTLE 8 3--7 
N i n e t y - t w o  G e l b v i eh b u l l s  w e r e  r a n d om l y a l l o c a t e d  i n t o  f our 
t r ea t m e n t  g r o u p s  of 23 b u l l s  e a c h . T h e  b u l l s  wer e w e i g h ed ,  
i mp l an t ed w i t h  e � t h e r  R a l g r o ,  Syn o ve x -S , Syn ovex - H  o r  n ot 
i mp l a n t ed ( c o n t r o l  g r ou p > a n d p l aced o n  an 8 2 %  h i g h m o i s t u r e  
c or n  r a t i on f or 2 1 2  d a y s . Feed l ot p e r f o r man c e  d a t a  wer e c o l ­
l ec t e d  f or t h e  f ou r  g r oup s .  B u l l s  i mp l a n t e d  w i t h  Syn ovex - H  h ad 
t h e  h i g h est a ver a g e  d a i l y  g a i n s .  Over a l l i mp l an t ed g r ou p s  wer e 
s l i g h t l y h i g h e r  i n  a v e r a g e  d a i l y  g a i n t h a n  t h e  n on i mp l an t ed 
c o n t r o l  g r oup . Feed c o n sumed p e r  l b  o f  b o d y  w e i g h t  g a i n ed 
i n d i c at ed l i t t l e  d i f f er en c e s  w i t h  S y n o v e x - S  a n d  Syn o v e x - H  b e i n g  
s l i g h t l y b e t t e r  t h an Ra l g r o  o r  c o n t r o l  g r oup s .  I t  ap p ea r s  t h a t 
t h er e  may b e  s o m e  b en e f i t  f r om i mp l an t i n g b u l l s  i n  b o t h  aver a g e  
d a i l y  g a i n a n d  f eed ef f i c i en c y ,  b u t  t h e  r e s p o n se w i l l  n o t  b e  as 
g r eat as f or h e i f er s  o r  s t eer s .  
T h e  e f f ec t s  o f  g r o w t h  p r omot i n g i mp l an t s  o n  f eed l o t s t e e r s  
a n d  h e i f er s  a r e  w e l l d oc umen t e d . Th ese i mp l an t s  i mp r o v e  t h e  
r a t e  o f  g r ow t h  a n d  p os t wean i n g f eed e f f i c i en c y  o f  s t ee r s  a n d  
h e i f er s .  I n f o r m a t i on c on c e r n i n g t h e  v a l u e  c f  i mp l an t i n g f eed l ot 
b u l l s  i s  l es s  w e l l k n own . Th i s  k n o w l e d g e  w i l l  b ec ome m o r e  
i mp o r t a n t  i n  t h e  f u t u r e  as m o r e  e f f i c i en t  w a y s  o f  r a i s i n g  f ee d ­
l ot c a t t l e  a r e  used . Feed i n g b u l l s  i s  o n e  o f  t h ese ways . As 
f eed i n g b u l l s  b e c omes m o r e p o p u l ar , i n f or mat i on on t h e  e f f ec t s  
o f  i mp l an t i n g w i l l  b e c om e  m o r e  i mp o r t an t . Th i s  r e s e a r c h  was 
d es i g n e d  to p r ov i d e  s o m e  i n s i g h t  i n t o  i mp l an t i n g  b u l l s .  
T h e  o b j e c t i ve of t h i s r es e a r c h  was t o  d et e r m i n e  t h e  e f f e c t  
o n  f eed l o t p e r f o r man c e  o f  i mp l an t i n g var i o us g r ow t h  p r om o t an t s  
i n  youn g b u l l s . Res p o n ses t o  t h ese var i ou s  i mp l a n t s  b y  b u l l s  
were c om p a r ed t o  a c o n t r o l  g r oup c f  b u l l s  t o  d e t er m i n e t h e  
d i f f er e n c e s  i n  f eed l o t p er f o r m a n c e . T h e s e  c om p ar i s o n s  p r ov i d e 
i n f or mat i on t o  h e l p d e t er m i n e  t h e  most e f f ec t i ve met h o d s  o f  b u l l 
f eed i n g .  
N i n e t y- t w o  G e l b v i e h  b u l l s  w e r e  p u r c h ased a t  H i g h m or e ,  S o u t h  
D a k o t a  a n d  t r uc k e d  t o  t h e  Sout h ea s t  Sout h D a k o t a  C o r n b e l t 
A g r i c u l t u r a l  Resea r c h  C en t er at B e r e s f o r d , S o u t h  Da k o t a . T h e 
n i n e t y - t w o  G e l b v i eh b u l l s  w e r e  r a n d om l y a l l ot t ed i n t o  f ou r  
t r eat m e n t  g r ou p s  o f  23 b u l l s  e ac h .  T h e  b u l l s  wer e w e i g h ed , 
( aver a g e  524 l b >  i mp l a n t ed a n d  p l a c ed i n  f ee d l ot p en s . T h e  f our 
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t r ea t m e n t  g r oup s wer e < A >  c on t r o l  ( no i mp l an t s > , C B >  i mp l a n t e d  
w i t h  Synovex -S , < C >  i mp l an t ed w i t h  Syn ovex -H a n d  C D >  i mp l a n t e d  
w i t h  R a l g r o .  A l l .  b u l l s  wer e f ed t h e  r a t i o n  p r es e n t e d  i n  t ab l e  1 
c on s i st i n g of ( d r y  ma t t er > b a s i s 1 5 % c o r n  s i l ag e ,  82% h i g h 
m o i s t u r e  c or n  a n d  a 3% p r ot e i n sup p l emen t C 35 %  c r u d e  p r o t e i n ,  
400 g / t on monen s i n a n d  1 80 g / t on of t y l os i n ) . On t h e  1 6t h  of 
December 1 98 1  t h e  t r i a l  b e g a n . T h e  b u l l s  wer e i n i t i a l l y f ed a 
r at i on on a d r y  mat t er b as i s < DMB > of 32% h i g h moi s t u r e  c o r n , 
60% c or n  s i l ag e  a n d  8% sup p l emen t f or 1 w ee k . At t h e  b eg i n n i n g  
of week 2 t h e  r at i on was c h an g ed t o  h i g h m o i s t u r e c or n , 40% c o r n  
s i l ag e  a n d  8 %  sup p l emen t . I n  week 3 t h e  r a t i on was i nc r eased 
t o  i n c l ud e  72% h i g h m o i s t u r e  c or n , 23% c or n  s i l ag e  a n d  5 %  sup­
p l emen t . At w e e k  4 b u l l s  were c on sum i n g  the f i n a l  r at i on o f  82% 
h i g h m o i s t u r e  c or n , 1 5% c or n  s i l ag e  a n d  3% p r ot e i n sup p l emen t .  
T h e  t r i a l  was c on c l uded o n  J u l y 29 , 1 982 , w h e n  t h e  b u l l s  w e r e  
mar k et ed . 
Feed l ot p er f or ma n c e  f or � h e  p er i od was mon i t o r e d  b y  mon t h l y  
w e i g h i n g s  of i n d i v i d u a l  b u l l s  a n d  measur emen t of �en f ee d  c on ­
sum p t i on .  Car c ass d at a  wer e t a k en u p o n  s l aug h t e r  a n d  w i l l  b e  
r ep or t ed l at e r . 
B u l l s  wer e managed s p e c i f i c a l l y  t o  m i n i m i z e a g g r e ss i ve 
b eh av i or .  Th e b u l l s  wer e p ur c h ased f r om o n e  h er d  a n d  wh e n  
r a n d om l y a l l o t t ed i n t o  t h e  f our g r oup s ,  b u l l s  f r om var i ous 
g r oups wer e t h e n  n ever a l l owed tc m i x .  Th i s  p r even t s  muc h of 
t h e  u n d es i r ab l e  b e h av i or of t en ex h i b i t ed b y  f eed l o t b u l l s . 
Aver a g e  d a i l y  g a i n s  a n d  f eed e f f i c i en c y  d a t a  a r e  p r esen t ed 
i n  t ab l e  2 .  I n  g e n e r a l , t h e  r esu l t s  show i n c r eased p e r f o r man c e  
b y  t h e  i mp l a n t ed g r ou p s  over t h e  c o n t r o l  g r oup i n  a v e r a g e  d a i l y  
g a i n b u t  n o  c l ear c ut t r e n d  i n  f eed · ef f i c i en c y .  T h e  h i g h es t  
aver a g e  d a i l y  g a i n s  wer e ac h i eved b y  t h e  b u l l s  i mp l an t e d  w i t h  
Syn ovex -H. T h e  ot h e r  i mp l an t s  d i d  n o t  r esu l t i n  aver a g e  d a i l y  
g a i n s  t h a t  wer e d i f f er e n t  t h an f or t h e  c o n t r o l  g r oup . T h e  p o un d s  
o f  d r y  f eed c o n sumed p er p o u n d  o f  b o d y  we i g h t  g a i n e d  s h owed 
l i t t l e  d i f f er en c e  bet ween a l l g r oup s . Non e  of t h e  measures of 
f ee d  e f f i c i en c y  were g r e at l y  d i f f er en t , w i t h  R a l g r c  g r ou p s  t e n d ­
i n g t o  b e  t h e  l east e f f i c i en t  a n d  t h e  Syn ovex - H  t h e  most . F r om 
t h i s  t r i a l  t h e  i mp l an t a t i o n  of b u l l s  w i t h  Syn ovex - H  ap p ea r e d  
b est a n d  i mp l a n t a t i on w i t h  a n y  o f  t h e  t h r ee stud i ed wou l d 
p r ob ab l y  b e  b e n ef i c i a l . Resp o n s e  t o  i mp l an t i n g  b u l l s  d i d  n ot 
a p p ea r  t o  b e  as s t r o n g  or c o n s i s t e n t  as r e s p o n s e s  of s t ee r s  a n d  
h e i f er s .  
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TABLE 1 .  PRO X I MATE ANALYS I S  OF FEEDLOT RAT I ON 
USED ON A DRY MATTER BAS I S  
- - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -- - -
I t em 
Dr- y m i.� t t e1� 
Cr· u d e  p 1r· o t e i  n 
c1� u d e  f i b er 
E t h e1� f-?:«t r a c t  
{�s h  
N i t r og en f r ee e x t r a c t  
I. i n  r a t i on 
6 6 . 1 
:l. 1. . 3  
6 . 5 
7 5 . 5 
TABLE 2 .  FEEDLOT PERFORMANCE OF BULLS BY TREATMENT 
< DECEMBER 1 6 ,  1 98 1  - J ULY 1 9 ,  1 982 - 202 DAYS > 
I t em 
N o . of a n i m a l s 
I n i t i a l �..,t , l b  
F i n a l  �4J t ,  l b  
llJe i g h t  g a i n ,  l b  
P1 vg d a i l y  g a i n ,  l b  
Avg d a i l y  i n t a k e ,  l b  DMB 
FeE? d i (� a :i n ,  l b  
Con b·· o J. 
507 
1 1  :20 
6 1 3  
2 . B 
1 9  .. 6 
6 . 7 
3 2  
I mp l a n t s  
Ra l g r o  S y n o vex - H  S y n ovex - S  
'""'! -,. 
....::.-.. :: 
5 3 4  
1 1 5 6  
6 2 2  
2 . 9  
1 9 . 9 
6 . 8 
1 :� c):::;; 
....... .-. -�:· ll t_J 
2 l) .  5 
6 . 6 
5 2 4  
1 1  T3 
6 4 9  
2 . 9 




EAR CORN AND SHELLED CORN D I ETS 
FOR F I N I SH I NG CATTLE 
L .  B .  E m b r y ,  M .  J .  Goe t z  a n d  R .  M .  Lut h e r  
Dep a r t men t of A n i m a l  a n d  Ran g e  S c i e n c es 
C{!ffTLE S:3-8 
C o m p a r i son s wer e m a d e  b e t ween ear c o r n  a n d  s h e l l ed c or n  i n  
var i ou s  t yp es of d i e t s  f or f i n i s h i n g c a t t l e . T h e s e  d a t a  s h ou l d 
b e  c o n s i d er e d  most a p p r o p r i a t e  f or h ea v y  y e ar l i n g c at t l e  f ed 
over a p er i od of a b o u t  4 m on t h s . Feed r e p l a c emen t v a l ues ( d r y  
b as i s )  a n d  d i f f er en c e s  i n  g a i n f or ear c o r n  i n  c o m p ar i son t o  
s h e l l ed c o r n  a n d  f or c o r n  c o b s  i n  c omp ar i son t o  a l f a l f a  a s  
sour c es o f  r o u g h a g e  w e r e  a s  f o l l ows : 
Ear Corn Comp ared To Shel l ed Corn 
Feed r e p l a c e m en t : 
s h e l l ed c o r n  
1 00 l b  e a r  c o r n  + 5 l b  S B M  = 9 0  l b  
We i g h t  g a i n :  1 5% m o r e  f or s h e l l ed c o r n  
Feed r e p l a c em en t :  1 00 l b  e a r  c o r n  + 4 l b  S B M  + 2 l b  
a l f a l f a  = 88 l b  s h e l l ed c o r n  
J,�Je i g h t  g .::1 i n :  1 5% mor e f or s h e l l ed c o r n  
Cob Por t i on o f  Ear Corn Compared t o  Al f a l f a  
��C �QCQ Y� §bgll�� �QCQ �itb �Q� 0lf�if§ < C o b s  v s  A l f a l f a  
a t  2 0 %  of d i et )  
Feed r ep l a c emen t : 
sh e l  1 ed c ci r n  
1 00 l b  c o b s  + 46 l b  S B M  = 43 l b  
+ ;y.('  l b  a l f a l f .:i. 
\�\ 
W e i g h t.  g a i n �  6 . 7% mor e f or s h e l l ed c o r n  
!;�r:: kQ!.:D i.!L;fl - §b§llgf! b;.Q!:D ilL;fl :t§ §b§llgf.! hf?!:!J �i:!;b 
!Q% 8lf�lf§ < C o b s  v s  A l f a l f a  a t  1 0% of d i et )  
Feed r ep l a c e m en t : 1 00 l b  c o b s  + 48 l b  S B M  = 63 l b  
s h e l l ed c o r n  + 1 33 l b  a l f a l f a  
W e i g h t  g a i n �  A b o u t  t h e  same f er e i t h er d i et 
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T h ese f ee d  r ep l a c e m en t v a l u e s  c an b e  u s e d  as a base f or 
e st i ma t i n g e c o n omy o f  v a r i o u s  t yp es of c a t t l e  f i n i sh i n g d i et s  
us i n g e a r  c o r n  o r  s h e l l e d c o r n . T h e  r e l a t i v e e c o n o m y  f or t h e  
d i f f er en t  o n es w i l l  var y w i t h  p r i c e s  f o r c or n  g r a i n ,  r ou g h ag e  
sour c e  a n d  s u p p l emen t a l  p r o t e i n .  
T h e  d a t a  s h ow t h at v a l u e  of t h e  c o b  p or t i on of e a r  c or n  
w i l l  v a r y  d e p e n d i n g u p o n  wh e t h er t h e  c o b s  a r e  used t a  r e p l ac e  
g r a i n o r  a s  a r ou g h a g e  s u b s t i t u t e . W h e n  g r a i n i s  r ep l a c e d  w i t h  
t h e  c ob p o r t i on o f  e a r  c o r n , w e i g h t  g a i n w a s  r e d u c ed . Th i s  
wou l d b e  a n  i mp o r t a n t  c o n s i d e r a t i o n i n  t h e  ec o n omy o f  ear c o r n  
i n  c om p a r i s o n  t o  sh e l l ed c or n . 
W h e n  t h e  c ob p or t i on of ear c o r n  i s  f ed t o  r e p l a c e  d i et d r y  
m a t t er f r o m  a l f a l f a �  i mp or t an t  c o n s i d er at i on s  w o u l d b e  c os t  o f  
s u p p l e m e n t a l  p r ot e i n t o  c o r r ec t t h e  d ef i c i en c y  b r o ug h t  a b o u t  
w h e n  c o b s  a r e  s u b s t i t u t ed f or a l f a l f a  an d t h e  c o s t  of t h e  
a l f a l f a  r e p l a c e d  b y  t h e  c ob s .  
C os t s  f or h ar vest i n g ,  p r o c ess i n g , s t or i n g an d f e ed i n g o f  
ear c or n  i n  c om p a r i s o n  t o  s h e l l ed c o r n  a n d  a s o u r c e  of r ou g h a g e  
sh ou l d a l so b e  c on s i d e r e d . 
T h e  r o u g h a g e  p or t i on o f  d i et s  f or c a t t l e f u r n i sh f oo d  
n u t r i en t s  a n d  c o n t r i b u t e  a d d i t i on a l  b en ef i t s i n  c h em i c a l  a n d  
p h ys i c a l  p r o p e r t i e s t o  t h e  d i g e s t a .  A n i m a l  r e s p o n se f r o m  v ar i ­
o u s  l e ve l s of r o u g h a g e  i n  t h e  d i e t ,  t h e  i mp o r t an c e  of qu a l i t y o f  
r o u g h a g e , p r i c e s  f or v a r i o u s  r o ug h ag es a n d  t h e  p r i c e o f  r ou g h a g e  
i n  r e l a t i on t a  c on c en t r a t es a r e  f a c t o r s  t o  b e  c on s i d e r ed i n  
f or mu l a t i n g  d i e t s  f or c a t t l e . 
T h e  c o b  p or t i on o f  ear c o r n  c a n  b e  a c o n v e n i en t  s o u r c e  o f  
r o u g h a g e  i n  man y c at t l e  d i e t s .  However , c o r n  c o b s  a r e  l ow i n  
p r o t e i n ,  m i n e r a l s an d v i t a m i n s  i n  c om p ar i s on t o  man y r oug h a g es 
c om m o n l y  f ed t o  c a t t l e . C o s t  of su p p l e m en t i n g d i e t s  w i t h  c o r n  
c ob s  a s  t h e  r ou g h a g e  may b e  a m a j o r  f ac t o r  i n  t h e  e c o n omy o f  
s u c h  d i e t s . C o s t  of s t o r i n g ear c or n  i n  c o mp a r i son t o  t h e  c o s t  
of s t or i n g s h e l l ed c o r n  an d t h e  need ed r o u g h ag e  i s  an o t h er 
c o n s i d e r a t i on i n  d e t er m i n i n g t h e  e c o n o m y  of c a t t l e  d i e t s  b a sed 
u p on e a r  c or n  o r  s h e l l ed c or n . 
T h e  ob j ec t i ve o f  t h i s  ex p e r i m e n t w a s  t o  c om p a r e  v a r i o u s  
d i e t s  b a sed u p on ear c o r n  o r  sh e l l ed c o r n  f or f i n i s h i n g c a t t l e . 
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T h e  1 92 s t ee r s  used i n  t h i s ex p er i m e n t  w e r e  s e l e c t ed f r o m  a 
l ar g e r  g r oup p u r c hased f r o m  an auc t i on mar k et about 2 mon t h s  
p r i or t o  t h e  ex p er i me n t . T h e y  wer e p r ed om i n an t l y Her e f o r d s  a n d  
Her ef o r d  c r osses . Dur i n g t h e  p r e-ex p e r i men t a l  p er i od ,  t h e  
cat t l e  w e r e  ear tag g ed , vac c i n a t e d  f or p r ev en t i on o f  B o v i n e  
V i r us D i ar r h ea < BVD > a n d  Bov i n e  Rh i n o t rac h e i t i s < I RR > , i n j ec t ed 
w i t h  C l os t r i d i um-c hauvoe i - s ep t i c u m -n o v y i - s o r d e l l i  bac t er i n a n d  
g i ven a p our - o n  t r ea t m e n t  o f  War b ex f or paras i t e  c o n t r o l . T h e  
cat t l e  wer e f ed about 5 l b  p er h ead d a i l y  o f  s h e l l ed c o r n  a n d  a 
f u l l f ee d  of a l f a l f a  hay l ag e  d u r i n g  t h i s  p r e l i m i n a r y  p er i od .  
T h e y  wer e i mp l an t ed w i t h  26 mg of Ra l g r o  at t h e  b eg i n n i n g o f  t h e  
e:-: p er i m en t . 
T h e  c at t l e  wer e a l l o t t ed i n t o  24 p e n s  o f  8 eac h o n  b as i s o f  
w e i g h t  a n d  b r eed i n g f or t h e  f o l l ow i n g  d i etar y t r ea t m e n t s  r ep l i ­
c a t e d  f ou r  t i m es : 
1 .  Ear c o r n  
2 .  Ear c o r n  w i t h  1 0 % a l f a l f a  
3 .  Ear c o r n  ( 1 / 2 )  an d s h e l l ed c o r n  ( 1 / 2 )  
4 .  Sh e l l ed c o r n  
5 .  S h e l l ed c o r n  w i t h  1 0% a l f a l f a  
6 .  Sh e l l ed c o r n  w i t h  2 0 %  a l f a l f a  
T h e  p er c e n tag e o f  a l f a l f a  a n d  r at i o  o f  ear c o r n  t o  s h e l l ed 
c o r n  as l i st ed ar e on a d r y  b as i s .  Eac h d i et c o n ta i n ed 1 0% o f  a 
s o y b ean mea l - c o r n  s u p p l e m e n t  w i t h  a d d e d  m i n er a l s ,  v i t am i n s  A a n d  
E ,  m o n en s i n a n d  t y l o s i n .  T h e  s u p p l e me n t s  w e r e  f o r m u l a t e d  f or 
eac h d i e t t o  c on ta i n 1 2 . 0 % p r o t e i n ,  . 5 0 %  c a l c i um ,  . 35% p h osp h o­
r u s , . 60 %  p o tass i um a n d  . 30 %  t rac e m i n er a l  sal t .  V i t a m i n A ,  
v i tam i n E ,  m o n en s i n a n d  t y l os i n p r i mar y p r em i x es wer e ad d e d  t o  
f u r n i s h  1 00 0  I U ,  1 5  I U ,  1 6  m g  a n d  4 m g  p er p o u n d  o f  d r y  d i  e t , 
r es p e c t i v e l y .  
T h e  s h e l l ed c o r n  f ed f or ab o u t  t h e  f i r s t  3 m o n t h s  o f  t h e  
ex p er i m e n t  was har v e s t e d  f r o m  t h e  same a r ea a s  t h e  ear c or n . 
T h e  s h e l l ed c o r n  was s t or ed as wh o l e g r a i n i n  a Har vest or e 
s i l o .  I t  was f ed w h o l e a n d  samp l es t a k e n  at a b o u t  wee k l y  i n t e r­
va l s d ur i n g t h e  ex p er i m e n t  averag ed 7 0 . 6 7 %  dry mat t e r . Average 
p r ot e i n c o n t e n t  w h e n  s t o r ed was 1 0 . 7 %  ( d r y ) . 
T h e  ear c o r n  was g r ou n d  w i t h  a t u b  g r i n d er ( 1 / 2  i n c h  
s c r een ) a n d  st o r e d  i n  a c o n c r e t e  stave s i l o . Average d r y  mat t e r  
a s  f ed was 65 . 2 1 % .  Average p r ot e i n c o n t e n t  w h e n  s t or e d  was 9 . 7 % 
( d r y ) . 
T h e  i n i t i a l d i et was 30 l b  a l f a l f a  h ay l ag e  an d 5 l b  of ear 
c o r n , s h e l l ed c o r n  or t h e  m i x o f  e qua l p a r t s  ear c o r n  an d 
s h e l l ed c o r n  w i t h  2 l b  of t h e  ap p r op r i at e  s up p l emen t . T h e  
a l f a l f a  hay l ag e  was g rad ua l ly r ed u c ed t o  t h e  ap p r op r i at e  l ev e l  
or e l i m i nated ever a p er i od o f  1 0  d ay s . T h e  g r a i n p or t i on was 
i n c r eased t o  n ear l y a f u l l f eed over t h e  1 0-day p er i od .  Feed i n g 
was o n c e  da i l y  s o  f ee d  w ou l d b e  a va i l ab l e at a l l t i mes w i t h ou t  
ex c ess i ve ac c um u l at i on i n  t h e  f eed b u n k s .  
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T h e  ex p er i men t w a s  t e r m i n at e d  a f t er 1 1 9 d ay s . T h e  s t e e r s  
w e r e  m a r k et e d t h r ou g h  a s t o c k yar d s  c om p a n y  a n d  c a r c a ss d a t a  were 
not o b t a i n ed . 
Resu l t s  f or f eed l ot p e r f or m a n c e  a r e  s h o w n  i n  t ab l e  1 .  Feed 
c on su mp t i on and f eed e f f i c i en c y  are a l so p r esen t ed i n  t a b l e  2 
w i t h  t h e  g r a i n  a n d  c ob p or t i o n s  of ear c o r n  s h o w n  sep a r at e l y o n  
b as i s  o f  8 0 %  g r a i n a n d  2 0 %  c ob . Th i s  w a s  t h e  a p p r ox i ma t e  d r y  
r at i o o b t a i n ed f r om sever a l  s a m p l es o f  e ar s .  T h e  c o r n  g r a i n 
p or t i o n  of t h e  s up p l e m e n t s  was i n c l ud e d  i n  t h e  t o t a l  g r a i n w i t h  
t h e  s o y b e a n  mea l an d a d d i t i ve s  b e i n g  s h own s e p a r a t e l y  i n  t h e  
f eed e f f i c i en c y  d a t a  C t ab l e  2 ) . 
Resu l t s a r e  p r es e n t ed a n d  d i s c u ssed on b as i s  of d i r e c t  
c om p a r i s o n s  b et ween e a r  c o r n  a n d  sh e l l ed c o r n  a n d  e n  b a s i s o f  
c o m p ar i s o n s  b e t ween c o r n  c o b s  a n d  a l f a l f a  a s  r o u g h a g e  a t  1 0  a n d  
2 0 %  o f  t h e  d r y  d i e t s .  
�@C �QCQ y� §h�ll�� �QCQ� C o m p ar i so n s  b e t w een ear c o r n  an d 
s h e l l ed c o r n  w h e n  e a c h  was f ed w i t h out a d d ed r ou g h ag e  s h e w  . 4 1 
m o r e  d a i l y  g a i n ( 1 5 % ) f or s t e e r s  f ed s h e l l ed c o r n  < t a b l e  1 ) . 
Tot a l  f eed c on sump t i o n was a b out t h e  same f or t h ese t w o  t r e a t ­
m e n t  g r oup s . Th i s  m ea n s  t h at t h e  c ob p or t i on of t h e  e a r  c o r n  
r e p l a c ed c o r n  g r a i n i n  t h e  d i et a n d  r ed u c ed r a t e  o f  g a i n .  
T h e  quan t i t y o f  a l f a l f a  s h o w n  f or t h es e  t wo t r eat men t s  w a s  
t h a t  used t h e  f i r st f ew d a y s  w h en c h an g i n g t o  t h e  t est d i e t s  a n d  
was s i m i l ar f or t h e  t w o  t r ea t m en t s .  T h e  ad d i t i ve p or t i on of t h e  
s u p p l e m e n t  w a s  a l s o s i m i l ar i n  amoun t ( t ab l e  2 > . T h u s , t h e  
d i f f er en c es i n  f e ed r e q u i r emen t s  f or g a i n wer e essen t i a l l y i n  
amoun t s  of c o r n  g r a i n ,  c o b s  a n d  s o y b e a n  m e a l . O n  b a s i s o f  f ee d  
e f f i c i en c y  ( d r y )  i n  t h i s c om p a r i son , 1 00 l b  of ear c o r n  p l us 5 
l b  of s o y b e a n  mea l w a s  e qu a l  t o  90 l b  of s h e l l ed c or n . T h e  
e c o n omy o f  e a r  c o r n  c o u l d b e  es t i m a t e d  f r o m  t h e  p r i c e s  f or 
s h e l l ed c o r n  a n d  s o yb e a n  me a l , h ar vest i n g a n d  s t o r a g e  c os t s  f or 
ear c o r n  a n d  s h e l l ed c o r n  a n d  c on s i d er i n g a b o u t  1 5 % i n c r e ase i n  
n o n f eed c os t  f or ear c o r n  b ec a use o f  t h e  s l ower r a t e  o f  g a i n .  
�EL �QCD �§ §b§ll§g �QCD ss�b �itb 1Q% Blfslfs� W h en ear 
c o r n  or s h e l l e d c or n  w a s  f ed w i t h  1 0% a l f a l f a ,  r a t e  o f  g a i n w a s  
n :!d u c e d  s l i g h t l y  f or e a c h  t. r· e a t men t i n  c om p a r i so n  t o  e ac h  t yp e  
of c o r n  w i t h o ut a d d ed r o ug h ag e .  Rat e o f  g a i n was . 39 l b  m o r e  
d a i l y  f or s t e e r s f ed s h e l l ed c or n . Th i s  d i f f e r e n c e  w a s  1 5% m o r e  
f or s h e l l ed c o r n  a n d  t h e  s a m e  a s  o b t a i n ed w h e n  e a c h  t y p e  o f  c o r n  
w a s  f ed w i t h out r o ug h a g e . 
Feed c on sump t i on w a s  h i g h er i n  e a c h  c a s e  t h an f or t h e  d i e t s  
w i t h ou t  a d d ed r ou g h a g e  a n d  s l i g h t l y  h i g h e r  f or t h e  s h e l l ed c o r n  
d i et .  
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On b a s i s o f  f ee d  r e qu i r ed p er u n i t  o f  g a i n c a l c u l a t ed a s  
b e f or e ,  1 00 l b  of ear c o r n  p l us 4 l b  o f  s o y b e a n  m e a l  a n d  2 l b  o f  
a l f a l f a  was e q u a l  t o  8 8  l b  o f  s h e l l ed c or n  ( d r y  b a s i s ) . Th e 1 5 % 
l ow e r  r a t e  of g a i n s h ou l d a l s o  b e  c on s i d er ed i n  es t i m a t i n g t h e  
e c on omy o f  ear c o r n  i n  t h i s  c o m p ar i so n . 
�QCD �QQ§ �QIDQ§C§Q tQ Blf§lf§ fQC BQ�9b§9§ 
in �§111§ Eini§bing �i§1§ 
�2C �QCQ �a §h§ll§Q �QCQ �ith £Q� 6lf�li2� S i n c e  t h e  c ob 
p or t i on of ear c o r n  i s  a b o u t  2 0 %  of t h e  d r y  w e i g h t , ear c o r n  
w i t h out a d d ed r o u g h a g e  was c om p a r ed t o  s h e l l ed c or n  f ed w i t h 2 0 %  
a l f a l f a  ( d r y  b a s i s > . D a i l y  g a i n a v e r a g e d  .18 l b  m o r e ( 6 . 7 % )  f or 
s t e er s  f e d s h e l l ed c o r n  w i t h  20% a l f a l f a  h a y . I n  t h i s  c om p a r i ­
s o n  w i t h  s i m i l ar l e v e l s of r o u g h a g e  f r o m  c o r n  c ob s  o r  a l f a l f a  
h a y ,  e a r  c o r n  c om p a r e d  m o r e  f a v o r a b l y w i t h  s h e l l ed c o r n  t h an i n  
t h e  d i r e c t  c om p ar i so n s  w h e r e  t h e  c o b  p o r t i o n o f  ear c o r n  r e­
p l ac e d  g r a i n i n  t h e  d i e t .  
S t ee r s  f e d s h e l l ed c or n  w i t h  20% a l f a l f a  c o n s umed m o r e  f ee d  
t h an t h o s e  f e d e a r  c o r n . On b a s i s o f  f e ed r e q u i r e d  p e r  1 00 l b  
of g a i n ,  1 00 l b  o f  c ob s  f r o m  e a r  c o r n  p l us 46 l b  o f  s o y b ean m ea l  
h a.d f e e d  r ep l a c e m e n t  v a l ues e q u a l  t o  4 3  1 b o f  c o r n  g 1� a i  n an d � l :;l.. \ 
l b  of a l f a l f a .  I n  ad d i t i on t o  t h e  c om p ar at i ve c o s t s  f or t h es e  
amoun t s  o f  f ee d , c on s i d e r at i on s h ou l d b e  g i v e n  t o  t h e  6 t o  7% 
i n c r ea s e  i n  n o n f e e d  c o st b e c au s e  of t h e  s l ower r a t e  of g a i n w i t h  
ear c o r n , c o s t s  i n v o l ved i n  h ar vest i n g a n d  st o r i n g t h e  t wo t y p e s  
of c o r n  a n d  h o w  w e l l e a c h m i g h t  f i t  i n t o  a f a r m i n g  an d f eed i n g 
o p e 1r at i on .  
�2C �QCQ ilL£L - §hgllgg �QCQ 1ll£1 �a §h§ll§Q �QCQ �itb 
!Q� 0lf�lf�� R ou g h a g e  l eve l s  of a b o u t  1 0 % of d i et d r y  mat t e r  
a p p ea r  m o s t  ef f i c i e n t  f r o m  t h e  s t a n d p o i n t o f  r a t e  o f  g a i n �  f e e d  
ef f i c i en c y  a n d  m a n a g e m e n t  p r ob l ems . T o  g e t t h i s l e v e l  w i t h  c o r n  
c o b s , e a r  c o r n  was f ed a t  e q u a l  p a r t s  o f  d r y  m a t t e r  w i t h  s h e l l ed 
c o r n . T h i s  d i et was c om p a r ed t o  on e o f  sh e l l ed c o r n  a n d  1 0% 
a l -F a l ·f a .  
I n  t h i s  c om p a r i so n , ave r a g e  d a i l y  g a i n w a s  a b o u t  t h e  s a m e  
b e t ween t h e  t w o  t r ea t m e n t  g r ou p s .  S t e e r s f ed s h e l l ed c o r n  w i t h  
1 0% a l f a l f a  c o n s u m e d  1 . 3  l b  m o r e d a i l y  f ee d . O n  b a s i s o f  f ee d  
r e q u i r e d  f or 1 00 l b  o f  g a i n ,  1 00 l b  o f  c o b s  p l us 4 8  l b  soyb e a n  
m e a l  h a d  a f eed r e p l a c e m e n t  v a l u e  e q ua l t o  63 l b  c o r n  g r a i n a n d  
1 3 3 I t> a l f a l ·f a  . .  
S i n c e  r a t e  o f  g a i n was a b o u t  t h e  same f or t h e s e  t w o  d i et s ,  
c o s t s  of t h e s e  amoun t s  of t h e  i n g r ed i e n t s  w o u l d b e  t h e  maj o r  
c o n s i d e r at i on i n  t h e  e c o n o m y  o f  t h e s e  t w o  d i e t s . C o s t  of h a r ­
ves t i n g ,  s t or i n g a n d  f eed i n g f or e a c h c o r n  i n  c omp ar i son t o  
sh e l l ed c or n  a n d  a s o u r c e  of r ou g h a g e  w ou l d b e  a d d i t i on a l  c cn ­
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TABLE 1 .  FEEDLOT PERFORMANCE OF F I N I SH I NG CATTLE FED EAR CORN OR SHELLED CORN D I ETS 
< J UN E  3 to OCTOBER 1 ,  1 98 2- 1 1 9 D A Y S )  
Ear E a r  S h e l l e d Sh e l l ed 
c o r n  c o r n  1 / 2 c or n  c o r n  
+ + + + 
Ear 1 0% s h e l l ed S h e l l ed 1 0% 20% 
c o r n  a l f a l f a  c o r n  1 , ...., / ..::. c o r n  a l f a l f a  a l f a l f a  
N o . o f  s t e e1� s 32 ....... ......  .�;r ..::. 32 :32 :32 3 1  
Avg i n i t  w t , l b  799 800 798 799 800 800 
r-1vg f i n a l  wt , l b  1 1 20 1 1 1 5 1 1 5 3  1 1 69 1 1 6 1  1 1 43 
Avg d a i l y  g a i n ,  l b  2 . 70 2 . 64 2 . 99 :3 . 1 1  3 . 03 2 . 88 
Avg d a i l y  f e ed , d r y  b a s i s ,  l b  
E ar c o r n  1 5 . 45 1 4 .  5 1. 7 .  1 7  
Sh e l l ed c o r n  -�- -.. . .... -� 8 . 4 7 1 5 . 78 1 4 . 98 1 3 . 2 7  
A l f a l f a  l1 a y l a g e  . 7 1  2 . 72 . 70 . 73 2 . 7 1  4 . 73 
S u p p l e m e n t  2 . 1 9  2 ,.  <):3 2 .  <)5 1 .  90 2 . 00 2 . 0 1  
T o t <:i. 1  1 8 . 35 1 9 . 26 1 8 . 39 1 8 . 4 1  1 9 . 69 20 . 0 1 
Feed / 1 0 0 l b  g a i n ,  d r y  b .::\ S i  s ,  l b  
E a r  c o r n  575 550 24 1 
Sh e l l ed c o r n  - -- - - 284 507 486 462 
A l f a l f a  h a y l a g e  ...., . ..::.o 1 03 2 4  2:3 8 8  1 65 
Sup p l e m e n t  8 1  7 7  6 9  6 1  65 70 
To t a l  6'32 730 6 1 8  59 1 639 6 9 7  
VJ 
\0 
TABLE 2. FEED CONSUMPTION AND EFFICIENCY DATA WITH EAR CORN 
FRACTIONATED INTO COB AND GRAIN 
Ear 
c o r n  
+ 
Ear 1 i)';I� 
c or n  a l f a l f a  
Avg d a i l y  f eed , d 1-· y b a s i s, l b  
Cor n g r a i n 1 2 .  ::::;6 1 1 . 6 1  
Cor· n c o b s  :3 . 0 9  2 . 90 
f°. U -f a l f a  h a y l ;:1. g e  • 7 1  2 . 7 2 
S u p p l f.:>m 1: m t 2 .  1 9  �� n ()�3 
T o t a l  1 8 .  :35 1 9 . 26 
Feed / 1 00 l b  g a i n ,  d r· y  b as i s ,  l b  
C o1� n g r a i n 476 474 
C o r n  c o b s  1 1 5 1 1 0 
A l f a l f a  h a y l a g e  26 1 0 3  
S o y b e a n  mea l 5 3  34 
Ad d i t i ves 1 ':-' 9 
Tot a l  6 8 2  :1�.::; c) 
E.:."\r 
c or n  1 / ':.' . � 
+ 
s h e l l ed 
c or- n 1 / 2 
1 4 . 2 1  
1 .  4::;:; 
. 70 
2 .  <)5 
1 8 .  :�8 
4 99 
4 8  
24 
67 ?::" . .:.1 J 
1 ..., ..::.
6 1 B  
Sh e l l ed 
c o r n  
+ 
Sh e l l ed 1 0 %  
c o r n  a l f a l f a  
1 5 . 7 8  1 4 . 98 
_,, ..... 
• I . :;. 2 .. 7 1  
1 .  90 2 .. 00 
1 8 . 4 1  1 9 . 6 9 
5 3 3  529 
'? "":!'  ..:.. ·-I 8 8  
,, ..., L L. 1 2  
1 3  1 0  
59 1 6 39 
l 
S h e l l ed 
c o r n  
+ 
2o:i:. 
a l f a l f a  
1 3 . 27 
4 . 73 
2 .. <) 1 
20 . 0 1  
525 




SOURCES OF SUPPLEMENTAL PROTE I N  W I TH 
CORN S I LAGE FOR GROW I NG CATTLE 
L .  F .  P a l mer , L .  B .  Emb r y ,  J. G .  Not h n aa e l . 
R .  M .  L u t h er an d M .  J .  Goet z 
- . 
Dep a r t me n t  o f  A n i m a l  a n d  Ran g e  S c i en c es 
CATTLE 83-9 
On e h u n d r e d  n i n et y - t w o  H e r e f o r d , A n g u s  a n d  H er ef or d -Ang u s  
s t e e r  c a l ves averag i n g 5 2 0  l b  i n i t i a l l y  wer e f ed f or 1 05 d a y s . 
Cor n s i l ag e  was �up p l emen t ed w i t h  var i ou s  s o ur c e s  of p r ot e i n 
wh i c h d i f f er e d  i n  a m i n o  a c i d  p r of i l e  a n d  p r ot e i n s o l ub i l i t y .  
D i e t s  c o n s i s t ed o f  90% c o r n  s i l a g e  a n d  1 0% s up p l emen t on a 
d r y  b as i s .  Corn s i l ag e  ( 34% D M > was s t o r e d  i n  t wo t ower s i l o s .  
S i l aq e  i n  o n e  ser ved a s  a c on t r o l  a n d  f or a g e  i n  t h e  o t h er w a s  
t r ea t ed w i t h a m i c r ob i a l s i l ag e  ad d i t i ve .  Twe n t y - f ou r  p en s  w i t h  
8 s t e e r s each wer e used f or s i x  d i e t a r y  t r eat men t s  ( f ou r  r ep l i ­
c a t i on s ) . C o r n  s i l a g e  t r e a t m e n t s  w e r e  b a l a n c ed a c c or d i n g  t o  
p r o t ei n t r e a t m e n t  g r ou p s . D i e t a r y  s up p l emen t s  wer e c on t r o l , 
u r e a , soybean m e a l , h ea t - t r ea t e d soybean m e a l -who l e  s o yb e a n s  
C SBM-SB > , ur ea-d e h yd r a t ed a l f a l f a  m e a l  a n d  soyb ean m e a l - d e h y ­
d r a t e d  a l f a l f a  m e a l  a n d  p r o v i d e d  p r o t e i n l eve l s  o f  9 . 1 9 ,  1 1 . 64 ,  
1 1 . 22 ,  1 1 . 29 ,  1 1 . 20 an d 1 1 . 23 % , r es p ec t i v e l y ,  i n  t h e  d r y  d i e t s .  
Resu l t s  s h owed t h at aver a g e  d a i l y  g a i n i n c r eased w i t h  
i n c r e as i n g  w e i g h t  a n d  t i me o n  e x p er i me n t . F as t er r a t e s  of g a i n 
C P < . 0 1 )  were ob t a i n ed b y  st eer s f e d p r o t e i n - s u p p l emen t ed d i e t s  
a s  c o m p ar ed t o  t h e  c on t r o l  g r o u p . No d i f f er en c es i n  w e i g h t  g a i n 
w e r e  o b ser ved b et ween p r o t e i n -s up p l emen t ed s t e e r s  at 1 05 d a y s . 
Howeve r , u r e a - f ed s t e e r s  s h o w e d  l ower r at es of g a i n t h an t h e  
ot h er p r o t e i n - s u p p l emen t e d g r o u p s d ur i n g t h e  f i r st 2 6  d ay s  < 1 . 77 
vs 1 . 92 l b ) . H i g h er < P< . 05 )  amou n t s  of f ee d  w e r e  c on sumed b y  
s t e e r s  f ed s up p l emen t a l  sour c es o f  p r ot e i n a s  c om p ar ed t o  t h e  
c o n t r o l  g r ou p  w i t h  n o  d i f f er en c e s  < P< . 05 )  b e t ween p r ot e i n 
sour c e s . 
S t ee r s  f ed p r ot e i n s up p l emen t s  h a d  l o wer < P< . 0 5 )  f ee d  
r e qu i r emen t s  t h an c o n t r o l s .  A m o n g  p r o t e i n -s up p l emen t e d  c a l ves , 
t h ose f ed s o y b e a n  m e a l  o r  h e a t - t r ea t ed SBM-SB s up p l emen t s  h ad 
l o wer f eed r e qu i r emen t s  t h an s t e e r s  f ed s up p l emen t s  w h i c h c o n ­
t a i n e d  u r ea . No d i f f er en c es < P > . 05 ) i n  f ee d  e f f i c i en c y  wer e 
o b s e r v e d  b e t ween t h e  o t h er p r o t e i n - s u p p l emen t ed g r ou p s .  
P r e v i ous r esear c h  s t u d i es a t  t h i s  st at i on c om p a r e d  t h e  
ef f ec t s  o f  c o n ven t i on a l  soybean m e a l � s p ec i a l h ea t - t r ea t ed soy­
b ean m e a l  or u r ea i n  s up p l emen t s  f or f i n i sh i n g c a t t l e  f e d g r o u n d  
e a r  c or n . T h e s e  s up p l emen t s  r ep r e s e n t  var i a t i o n s  i n  p r ot e i n 
s o l u b i l i t y a n d  a m i n o  ac i d  c om p os i t i on .  T h e  o b j e c t i ve of t h e  
40 
s t u d i es was t o  d e t er m i n e  ef f ec t s  of t h e s e  c h a r ac t er i s t i c s on 
p er f or man c e  o f  c at t l e  f ed c o r n  g r a i n a n d  l ow p r o t e i n r o u g h a g e  
( c ob p or t i o n of t h e  e a r  c or n ) f i n i s h i n g d i et s .  R e s u l t s  s h owed a 
g ood r es p o n s e  t o  p r ot e i n s up p l e me n t a t i on i n  t e r ms of f ee d l o t  
p e r f o r m an c e  w i t h  essen t i a l l y n o  d i f f er e n c es b e t ween s up p l e m en t s .  
R e s ea r c h  s t ud i es r e p or t ed i n  t h e  l i t er a t u r e  h ave e x p l a i n ed 
s o m e  of t h e  p r i n c i p l es of p r o t e i n u t i l i z a t i on i n  t h e  r u m i n a n t  as 
a f f e c t ed by a m i n o  a c i d  p r of i l e  ( p r o t e i n q u a l i t y )  and p r o t e i n 
s o l ub i l i t y .  S o m e  s t ud i es h a v e  i n d i c a t ed t h a t  f ee d  p r o t e i n 
r ea c h i n g  t h e  l ow e r  g u t  h a s an e f f ec t  o n  n i t r og en m e t ab o l i sm o f  
t h e  r u m i n a n t , t h a t  a v a i l a b i l i t y  of a m i n o  a c i d s f or a b s or p t i on i s  
i n f l u e n c e d . b y  s o l u b i l i t y c h a r ac t e r i s t i c s o f  d i e t a r y  p r o t e i n ,  a n d  
t h at s o m e  a m i n o  ac i d s c an b e  l i m i t i n o i n  m i c r ob i a l p r o t e i n .  
O t h er s t ud i e s w i t h  p r ot e i n s o u r c es var y i n g  i n  p r ot e i n s o l ub i l i t y 
h a ve sug g es t e d  t h �t t h e  v a l u e  of p r o t e i n w h i c h e s c a p e s  d eg r a d a ­
t i on i n  t h e  r umen may l i e i n  t h e  a b i l i t y t o  c omp l e m e n t  a m i n o  
ac i d  c omp os i t i on o f  m i c r ob i a l p r ot e i n s . 
I n  t h i s e x p e r i m e n t l i g h t e r  w e i g h t  c a t t l e  w e r e  u s e d  t h a n i n  
t h e  f i r s t  s t u d y .  Cor n s i l ag e  was s up p l e me n t ed w i t h  var i ous 
sour c e s  o f  p r ot e i n wh i c h d i f f er e d  i n  ami n o  a c i d  c o m p os i t i o n ,  
p r o t e i n s o l ub i l i t y a n d  ( or )  d eg r a d a b i l i t y i n  r u men f l u i d .  T h e  
o b j e c t i ve w a s  t o  d e t er m i n e  e f f e c t  o n  p e r f o r m a n c e  of t h e s e  p r o­
t e i n sour c es a s  s up p l e m e n t s  t o  c o r n  s i l a g e  f or g r ow i n g  c at t l e .  
O n e  h u n d r ed n i n e t y- t wo H e r e f o r d , A n g u s  a n d  H e r e f o r d -An g u s  
st eer c a l ves a v e r a g i n g ab o u t  520 l b  w e r e used i n  t h e  ex p er i me n t .  
Th ey w e r e  s e l e c t ed f r o m  a l a r g e r  g r o u p  p ur c h ased a t  a l oc a l  
l i vest oc k auc t i on ab out 6 w k  ( p r e l i m i n ar y  p er i od )  p r i or t o  
b e g i n n i n g o f  t h e  ex p er i me n t . U p o� a r r i v a l  t h e  s t eer s w e r e f ed a 
m i x t u r e  of l ow - q u a l i t y g r as s  a n d  a l f a l f a  h a y  at a b o u t  1 2  l b  p e r 
h ead d a i l y . Wh o l e c o r n  g r a i n was s t a r t ed a t  2 l b  p er h ead d a i l y  
an d i n c r eased b y  1 l b  d a i l y  t o  5 l b .  A l f a l f a - b r o m e g r a s s  h ay l a g e  
( 65% D M > r e p l a c e d  t h e  h a y  a f t er 1 w k  a t  a l ev e l  t o  s up p l y a 
s i m i l a r amou n t  of d r y  f ee d  as h ay .  A c o r n  s up p l e m e n t  w i t h  
d i c a l c i u m p h os p h at e ,  t r a c e  m i n e r a l  s a l t ,  A u r e o - S  7 0 0  ( c h l o r t e t ­
r ac y c l i n e a n d  s u l m e t ) a n d  v i t a m i n  A w a s  f ed a t  1 l b  p er h ead 
d a i l y  d u r i n g t h e  f i r s t 4 wk of t h e  p r e l i m i n a r y  p e r i od .  
T w o  w e e k s  p r i or t o  t h e  b e g i n n i n g o f  t h e  e x p e r i m en t ,  t h e  
a l f a l f a - b r o m e  h a y l ag e ,  w h o l e c o r n  g r a i n a n d  s up p l e m e n t  w e r e 
r ep l a c e d  w i t h  a f u l l f ee d  of c or n  s i l ag e  C 3 4 %  D M > w i t h ou t  s u p ­
p l emen t a l  p r o t e i n .  T h i s  p r ac t i c e  was c ar r i e d  out t o  a d a p t  t h e  
c a t t l e  t o  t h e  c o r n  s i l ag e  b as a l  d i e t p r i o r t o  s t ar t i n g  t h e  
ex p er i m e n t . T o  a c c omp l i s h t h i s ,  e a c h  an i m a l  r ec e i ved a n  a ver a g e  
o f  1 5  l b  o f  c o r n  s i l ag e  an d t h en f e e d  i n c r ea s e d  g r ad ua l l y  t o  
a b o u t  3 5  l b  o n  a n  a s  f ed b a s i s .  Dur i n g t h e  2 - w k  p er i o d ,  t h e  
c a t t l e h a d  a c c es s  t o  d i c a l c i u m p h os p h a t e  a n d  t r ac e  m i n er a l  s a l t 
on a . f r ee -c h o i c e  b a s i s .  
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Dur i n g t h e  p r e l i m i n ar y  p h as e , t h e  s t ee r s  wer e p ro c esse d  a n d  
p r oc ed ur es i n c l uded p l a c e m e n t  of an e a r  t a g  i n  e a c h  ear , i mp l an ­
t at i on w i t h  3 6  m g  o f  z er a n o l  C Ra l g r o ) , a p p l i c a t i on o f  War b e x  
< p ou r -o n ) f or p a r a s i t e  c o n t r o l , vac c i n a t i on a g a i n s t B ov i n e  V i r us 
D i ar r h ea . < BVD > a n d
. Bo v i n e  R h i n ot r a c h e i t i s  < I BR > , an d i n j ec t i on 
of C l ost r i d i um -c h auvoe i - s e p t i c um - n o v y i - s or d e l l i  b a c t er i n .  
T h e  i n i t i a l w e i g h t  was a s h r u n k w e i g h t  o b t a i n ed a f t e r  an 
overn i g h t  s t a n d  of a b o u t  1 8  h r  w i t h out wat e r  or f ee d . T h e  
s t e e r s  w e r e  t h en a l l ot t ed i n t o  2 4  p e n s o n  b as i s  of w e i g h t  a n d  
b r eed g r oup w i t h  s i x H e r e f o r d  a n d  t wo H e r ef o r d -An g u s  o r  A n g us 
p e r  p e n . D i e t a r y  t r e a t me n t s  wer e r ep l i c a t ed f our t i mes a n d  
c o n s i s t ed o f  a d i e t c on t a i n i n g 90% c o r n  s i l ag e  a n d  l OX sup p l e­
m e n t  e n  a d r y  b as i s .  Sup p l emen t s  used d ur i n g t h i s  e x p er i men t 
i n c l ud ed : 
1 .  C on t r o l  sup p l emen t 
2 .  Urea sup p l emen t 
3 .  Soybean mea l s up p l emen t 
4 .  Heat - t r ea t e d  soybean m ea l - wh o l e soyb ean sup p l ement 
5 .  Urea- d e h y d r a t e d  a l f a l f a  meal sup p l emen t 
6 .  Soybean mea l - d eh yd r at ed a l f a l f a  mea l  sup p l e m e n t  
I n g r e d i en t  c om p os i t i on o f  s up p l emen t s  i s  sh own i n  t ab l e 1 .  
T h e  c o n t r o l  s up p l emen t w i t h out a h i g h p r ot e i n i n g r e d i en t  ser ved 
as a measur e of r e s p o n s e  to t h e  var i ou s  sour c e s  o f  s u p p l emen t a l  
p r ot e i n .  
T h e  urea s up p l emen t w a s  f or m u l a t e d  t o  s u p p l y  s i m i l ar l ev e l s 
of p r o t e i n  as d i d t h e  ot h er p r ot e i n - s u p p l emen t ed d i e t s  w i t h  
. 84X o f  u r e a  o n  a d r y  b as i s .  T h i s  sup p l emen t w a s  used t o  t e st 
e f f ec t s  on a n i m a l  p er f orman c e  of a p r ot e i n sour c e  d ev o i d o f  
a m i n o  a c i d s an d t o t a l l y  s o l ub i l i z e d  i n  r umen f l u i d .  
T h e  soyb ean mea l sup p l e m e n t  c o n s i s t e d  of soybean 
f l a k e s  ( 50 %  c r ud e  p r o t e i n  o n  a d r y  b as i s )  p r oc essed u n d er 
ven t i o n a l  p r oc e d u r e s  b y  T r i p l e  " F "  Feed s ,  Des M o i n es , I A .  
c o n s i d er ed a h i g h q u a l i t y p r ot e i n a s  measured b y  a m i n o  
c o m p os i t i on b ut . read i l y  d eg r ad ed i n  t h e  r umen . 
m e a l  
c o n ·­
I t  
ac i d  
T h e h ea t - t r e a t e d  soyb ean mea l -wh o l e soyb ean p r od u c t  ( ma n u ­
f ac t ur ed b y  t h e  same c omp a n y >  c on s i s t e d  of a m i x t u r e  of 4 0 %  
wh o l e  s o y b e a n s  a n d  6 0 %  s o l ven t p r o c essed s o y b e a n  m e a l  ( 44% ) . I t  
w i l l  b e  r ef e r r ed t o  a s  h ea t - t r e a t e d  SBM-SB i n  t h i s r e p or t . Th e 
b l en d  w a s  d r y  e x t r ud ed a n d  h ea t - t r eat e d  at 320 F u n d er p r es s u r e  
b y  t h e  I n s t a p r o  met h od . Th e p r oc e ss i n g  was e x p e c t e d  t o  r e d u c e 
r a t e  o f  r u m i n a l  d e g r ad a t i on i n  c ompar i so n  t o  soyb ean mea l . Th i s  
b l en d  c o n t a i n e d  6 %  e t h er e x t r ac t  a n d  7 %  c r u d e  f i b e r . 
I n  t h e  urea-deh y d r a t ed a l f a l f a  mea l s up p l e m en t ,  e a c h  
p r ot e i n  sour c e  p r o v i d e d  s i m i l ar l ev e l s of p r ot e i n on a d r y  
b a s i s .  Deh y d r a t ed a l f a l f a  m e a l  i s  c o n s i d er ed t o  b e  s o l ub i l i z e d  
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l a r g e r  a m o u n t s  of p r o t e i n f r o m  a l f a l f a  m e a l e s c a p i n g r u m e n  
d e g r a d a t i on .  I n  c o mb i n a t i on w i t h  u r e a , a l f a l f a  p r o t e i n h a s  b e e n  
r e p o r t e d  t o  i m p r o v e  u t i l i z a t i on o f  t ot a l  d i et a r y  n i t r o g e n . 
T h e  soyb e a n - m e a l  d eh y d r a t ed a l f a l f a  m e a l s up p l e m e n t  w a s  
f or mu l a t ed t o  d et e r m i n e  b en e f i t s o f  a l f a l f a  m e a l p r o t e i n s c o m­
b i n ed w i t h  s o y b e a n  m e a l . E a c h  w a s  u s e d  t o  m e as u r e  t h e  ef f ec t  o f  
c o mb i n i n g i n g r ed i en t s  o f  v a r y i n g  s o l u b i l i t y a s  w a y s  of i mp r o v i n g  
p r ot e i n u t i l i z a t i on w h e n  f ed a s  s up p l e m e n t s  t o  l o w p r o t e i n d i e t s  
f o r g r o w i n g  c a t t l e .  
T h e  c o r n  s i l a g e  f r om t h e  1 98 1  c r o p  w a s  s t or e d  i n  t w o  t ow e r  
s i l os ,  f or a g e  f r om o n e  ser ved as t h e  c on t r o l  a n d  t h e  o t h e r 
s i l a g e  t r e a t e d  w i t h a m i c r ob i a l s i l ag e  a d d i t i ve .  D a t a  f or 
s i l a g e  t r e a t m e n t  a r e  p r esen t e d  s e p ar a t e l y i n  t h i s b u l l e t i n .  
Pr o t e i n su p p l e m e n t t r e a t m en t s  w e r e b a l a n c e d a s  t o  s i l ag e  t r e a t ­
m e n t s . 
P r ot e i n c o n t en t s  o n  a d r y  b a s i s f or c o n t r o l , u r ea , s o y b e a n  
m e a l , h e a t - t r eat ed SBOM-SB , u r ea - d e h y d r a t ed a l f a l f a  m e a l  an d 
s o y b e a n  m e a l - d e h y d r a t ed a l f a l f a  mea l d i et s  w e r e 9 . 1 9 ,  1 1 . 64 ,  
1 1 . 22 ,  1 1 . 29 ,  1 1 . 20 an d 1 1 . 23 % , r es p ec t i ve l y C t ab l e  1 ) . 
U p o n  i n i t i a t i o n of t h e  e x p er i me n t ,  s u p p l e m e n t s  w e r e f ed f or 
t h e  f i r s t t i me on d a y  on e .  Tot a l  f e ed ( c o r n s i l a g e  p l u s sup p l e­
m en t ) o f f e r e d  a t  t h i s  t i m e w a s  a b o u t  9 l b  ( d r y >  p e r  a n i m a l  a n d  
was i n c r ea s e d  g r a d u a l l y  t o  a f u l l f ee d  o f  a b o u t  1 3  l b  ( d r y >  p e r 
h e a d  i n  a b o u t  9 t o  1 1  d a ys . Feed o f f e r e d  d a i l y  o n  a n  as f ed 
b a s i s w a s  d e t e r m i n e d  b y  e x a m i n i n g t h e  f e e d  b u n k f or e a c h  p e n  a n d  
t h e n  r e f er r i n g  t o  a f ee d  r e c o r d  b o o k  f or a m o u n t s  f e d o n  p r e v i o u s  
d a ys . D i st r i b u t i o n b e t we e n  c o r n  s i l ag e  an d s u p p l e m e n t  o n  a n  a s  
f ed b a s i s w a s  d e t er m i n ed b y  u s i n g a p r ep a r e d  s c h ed u l e .  R a t e  o f  
f eed i n g w a s  r e g u l a t ed t o  a m ou n t s  t h at w ou l d b e  n e ar l y  c o n s u m e d  
b y  t h e  n e x t f ee d i n g .  D i e t s  w e r e  b a t c h  m i x ed a c c or d i n g t o  t h e  
f eed i n g sc h ed u l e f o r e a c h p e n  an d f ed o n c e  d a i l y . 
P r i o r  t o  e a c h  w e i g h  p er i od d ur i n q t h i s  e x p er i m en t ,  t h e  
st eer s w e r e  l e f t  f or a n  o v e r n i g h t  s t a n d  o f  a b ou t  1 8  h r  w i t h o u t  
w a t er o r  f e e d . T h e  e x p er i m e n t  w a s  t er m i n a t e d  af t er 1 05 d a y s  
w h e n  t h e  s t e e r s  aver a g ed a b o u t  770 l b .  Dat a a c c u m u l a t e d  b y  
w e i g h  p er i o d s  a n d  over t h e  1 0 5 - d a y  e x p e r i m e n t  f or a v e r a g e  d a i l y  
g a i n ,  a v e r a g e  f e ed i n t a k e  an d aver a g e  f e ed e f f i c i en c y  w e r e 
a n a l y z e d  s t a t i s t i c a l l y  u s i n g  l ea s t  s qu a r es p r o c e d u r es . 
Th e r e  was n o  s i g n i f i c a n t  s t a t i s t i c a l  i n t e r a c t i o n  b et we e n  
s i l a g e  t r e at m e n t s  a n d  s o u r c e s  o f  s up p l e m e n t a l  p r o t e i n .  Feed l ot 
p e r f o r m a n c e  d a t a  a r e  t h e r e f o r e  p r e sen t e d  as a v e r a g es f or s i l a g e  
s t or ag e t r ea t m en t s . 
We i g h t  g a i n d a t a  a c c um u l a t e d  at p er i od i c i n t e r va l s a r e  
p resen t e d  i n  t a b l e 2 .  A v e r a g e  d a i l y  g a i n i n c r ea s e d  w i t h  i n ­
c r eas i n g  t i me a n d  w e i g h t  d ur i n g  t h e  e x p e r i m en t .  S t e e r s  f ed e a c h  
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sour c e  o f  s up p l e m en t a l  p r ot e i n w i t h  c o r n  s i l ag e  g a i n e d  at f as t er 
r a t es t h an c on t r o l s  w i t h ou t  s up p l e m e n t a l  p r o t e i n .  A g oo d  r e ­
s p on s e  t o  s up p l e m e n t a l  p r o t e i n was o b t a i n ed a t  a l l w e i g h p e r i o d s  
d ur i n g t h e  ex p er i me n t . At 1 05 d ay s , t h e  a d v an t ag e  over c o n t r o l s  
i n  aver a g e  g a i n p e r  h ea d  f or p r ot e i n -s u p p l eme n t ed c a t t l e  r an g ed 
f r o m  63 t o  72 l b .  
At t h e  f i r s t w e i g h  d ay a f t er 26 d a y s ,  s t e e r s  f ed t h e  u r e a  
s up p l emen t h ad mad e t h e  l ow e s t  d a i l y  g a i n a n d  t h os e  f ed h e a t ­
t r ea t e d  SBM-SB s up p l e m e n t t h e  h i g h es t . S t ee r s  f ed o t h er sup p l e­
m e n t s  w e r e  i n t e r med i a t e  b e t we e n  t h es e  t w o  t r e a t men t g r ou p s  w i t h  
o n l y  s m a l l d i f f er e n c e s b e t w een sup p l e m e n t a l  sour c e s o f  p r o t e i n .  
D i f f er en c e s i n  aver a g e  d a i l y  g a i n b e t w e e n  sup p l emen t a l  
s o ur c es b ecame l e ss a t  sub s e q u e n t  w e i g h  p e r i od s  o f  t h e  ex p er i ­
m en t . However , a sma l l a d van t ag e  f or t h e  h ea t -t r ea t e d  SBM- S B  i n  
p o u n d s  o f  g a i n o ver t h e  u r ea t r ea t m e n t  a t  t h e  f i r s t  w e i g h p er i od 
was s t i l l  e v i d en t  u p on t e r m i n a t i on of t h e  e x p e r i men t at 1 05 
d a ys . Comb i n i n g d e h y d r a t e d  a l f a l f a  m e a l  w i t h  u r e a  i n  t h e  sup ­
p l eme n t  a p p e a r e d  t o  o f f er n o  i mp r o vemen t o v e r  u r ea as t h e  
su p p l e m e n t a l  p r o t e i n w i t h  c o r n  s i l a g e .  
W e i g h t  g a i n s  f or s t e e r s  f e d soyb ean m e a l  s up p l e m e n t  w e r e  
on l y  s l i g h t l y  d i f f er e n t  f r o m  g a i n s  o f  s t e e r s  f ed h ea t - t r e a t e d  
SBM-SB s up p l e m e n t  t h r ou g h o u t  t h e  e x p er i me n t . Rep l a c e m e n t  of 
on e - h a l f  of t h e  s up p l e m e n t a l  p r ot e i n  f r o m s o y b e a n  m e a l  w i t h  
d e h y d r at e d  a l f a l f a  d i d  n ot ap p e a r  t o  af f ec t  p e r f o r ma n c e  a t  a n y  
s t a g e  o f  t h e  e x p er i men t .  
S t a t i st i c a l  a n a l y s i s o f  w e i g h t  g a i n d a t a  o ve r  t h e  1 05-day 
ex p er i m e n t  sh owed t h a t  p r o t e i n -s up p l e m e n t e d  c a l v e s  g a i n e d  f as t er 
C P< . 0 1 )  t h a n  u n s up p l e m e n t e d  c a l v e s  w i t h  e ss e n t i a l l y n o  d i f f er ­
e n c e s  < P > . 05 )  b et we e n  sour c e s  of sup p l e m e n t a l  p r o t e i n .  
Ac c u mu l a t e d  a ve r a g e  d a i l y  f ee d  a t  
t h e  e x p er i m e n t  i s  s h o w n  i n  t ab l e  3 . 
p r o t e i n w i t h c o r n  s i l a g e  c o n s u m e d  mor e 
p l e me n t ed c on t r o l s .  T y p e  of p r ot e i n 
t o  af f ec t  f e ed i n t a k e  C P >. 05 ) .  
p er i od i c  i n t e r va l s d u r i n g 
S t e e r s  f ed sup p l emen t a l  
C P< . 05 >  f ee d  t h a n  n on s u p ­
s u p p l e m e n t  d i d  n o t a p p e a r  
F e e d  ef f i c i en c y  d at a  a r e  s h o w n  i n  t ab l e  4 .  F e e d  r e qu i r e-
men t s  s h ow e f f i c i en t  u t i l i z a t i o n  of t h e  90% c o r n  s i l a g e  a n d  1 0% 
sup p l e m e n t  ( d r y  b a s i s )  d i et s .  I mp r o v em e n t o v e r  n on sup p l em e n t e d  
c o n t r o l  r a n g e d  f r o m  1 2  t o  1 7% < P< . 0 5 > . 
T h e r e  w e r e  o n l y  s m a l l d i f f er e n c es i n  f ee d  e f f i c i en c y b e ­
t ween p r o t e i n s up p l eme n t  t r ea t m e n t s . However , s t e e r s f ed soy­
b ea n  meal o r  h ea t - t r eat e d  SBM-SB s up p l e m e n t s  were s l i g h t l y  more 
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TABLE L 
a 
I NGREDI ENT COMPOS I T I ON OF D I ETS FED DUR I NG THE EXPER I MENT 
I n g r e d i e n t s  
Cor n s i l ag e  
Groun d c or n  g r a i n 
Soybean mea l < 50 % > 
Urea 
Hea t - t r e a t ed SBM-SB ( 40% ) 
Deh y d r a t ed a l f a l f a  mea l 
L i mest one 
D i c a l c i um p h osp h a t e  
C a l c i um su l f a t e  
T r a c e  m i n er a l  s a l t 
Avg p r o t e i n c on t e n t  a s  
an a l yz ed ( d r y >  
a 
Con t r o l  U r e a  
S o y b e a n  
mea l 
Hea t - Urea-
t r eated d e h y d r a t e d  
SBM-SBb a l f a l f a  
Soybean ·mea l ­
d eh y d r a t e d  
a l f a l f a.  
- - - - -- - - - - - - - - - - - - - - - - - % o f  d r y mat t er ----- - --- -- ------- -----
90 90 90 90 90 9 0  
Sup p l emen t 
8 . 60 7 . 66 5 . 8 0 :L . 03 
2 . 8 7 -- - - 4 . 50 
. 84 -- --- . 49 
7 u 7 3 
8 . 22 4 . 36 
,..,,.., 
• .a::. ..::. . 0 9 . 20 ia 26 --- . 07 
. 68 . 68 . 63 . 48 . 6 8 . 57 
tl 23 -- -- . 1 1  
. 50 . 50 . 50 . 50 . 50 . 50 
9 . 1 9  1 1 .  64 1 1 . 22 1 1 . 29 1 1 .  20 1 1 . 23 
E a c h  d i e t c on t a i n ed 1 , 000 I U  v i t am i n A ,  1 5  mg of r u m e n s i n  a n d  4 mg of t y l an 
p er p ou n d . 
b 




I t e m  
No o f  c a l ves 
I n i t i a l s h r un k 1,-i t , 
F i n a l  s h r un k �>Jt , l b  
Avg d a i l y  g a i n ,  l b  
26 d ay s  
54 d ay s  
82 d ays 
1 05 d a ys 
a 
TABLE 2 .  CUMULAT I VE AVERAGE DA ILY GAI N  BY WE I GH 
PER I ODS AS AFFECTED BY D I ETARY TREATMENTS 
Con t:. 1� 0 1  u1� e a  
3 �2  •;r t-\ . ..:1 .. ::. 
l b  522 52<) 
705 767 
1 .  40 1 .  77 
1 .  4 1  2 . 04 
1 .  58
b 
2 . 23 
:2 II 35 c 1 .  75 
Soybean 
m e a l  
::::;2 
5'7-'r·' - -
7 7 5  
1 .  86 
2 .  1 0  
2 1& 34 
2 . 4 1 c 
Hea t - U r e a -
t r ea t ed d eh yd r a t e d  
SBM-SBa 
.
a i f a l f a  
·-:r� •.• i • .:.. 
•·:l" rj . ..:r ..::., 
5:22 52 1 
T78 768 
1 .. 99 1 . 9 0 
2 .  1 8  2 . 08 
2 . 35 2 n 27 
2 . 44 c r'l 7' c:-c ..::. .. -.:.' "'·' 
SBM-SB was 60% s o y b e an meal a n d  40% w h o l e soyb e an s .  
b e  
Mean s w i t h  un l i k e sup e r sc r i p t s  d i f f er < P< . 0 1 ) . 
Soybean m ea l ­
d eh yd r a t ed 




1 .  9 1  
2 . 1 6  
2 .. 32 
2 . 4 1 c 
.po 
...._, 
I t em 
Avg f ee d  i n t a k e ,  l b  
26 d ays 
54 d a y s  
82 d a ys 
1 05 d a ys 
a 
TABLE 3 .  CUMULAT I VE AVERAGE FEED I NTAKE BY WE I GH 
PER I ODS AS AFFECTED BY D I ETARY TREATMENTS 
Con t r o l  
b 
1 1. . 1 3 
1 1 . 83 
1 2 . 29 
1 2 . 6 9 c 
U r- e a  
1 2 .  1 8  
1 3 . 40 
1 3 .  95 
d 1 4 . 45 
Soyb ean 
meal 
1 2 . 28 
1 3 .  �2<) 
1 3 . 99
d 1 4· .  54 
Heat- Urea-
t r e a t e d  d eh y d r a t ed 
SBM-SB
a 
a l f a l f a  
1 2 .  41:t 1 :�::; . 05 
1 3 . 44 1 3 . 7 1  
1 4 . 1 7
d 1 4 . 65 
1 4 . 4 1
d 1 4 . 92 
SBM-SB was 60% soyb ean m e a l  a n d  40% wh o l e soybean s .  
b 
Feed v a l ues sh own i n  t h i s  t a b l e  a r e  on a d r y  b as i s .  
c d  
Mean s f o l l owed b y  un l i k e s u p e r sc r- i p t s  d i f f er < P< . 05 > .  
Soybean mea l ­
d e h yd r a t e d  
a l f a l f a  
1 2 . 7 4  
1 3 " 54 
1 4 . 1 9  
1 4 . 76d 
� 
CXl 
TABLE 4 .  CUMULAT I VE AVERAGE FEED EFF I C I ENCY BY WE I GH 
PER I ODS AS AFFECTED BY D I ETARY TREATMENTS 
I t e m  Con t r o l  Ur ea 
b 
Avg f e e d / g a i n r a t i o  
2 6  d a ys ....,.Q•= I , ,J 6 8 8  
54 d a y s  8 3 9  6 i=· 7 ...J , 
82 d a y�:; 778 6 2 6  
1 0 5 d a ys 725 c . 1 "'".
de 6 ...J 
a 
�3ci y b e a n  
m e a l  
6 6 0  
6''..' Q _ ,  
5��d 6 u . .::. 
HE0 a t - U r e a --
t r e a t ed d e h y d r a t e d  
SBM-SB8 a l f a l f a  
6 2 E3 6 8 7  
6 1 7  6 5 9  
603
d 6 3 5  6 3 5 e 600 
SBM-SB was 60% soybean mea l and 40% wh o l e soyb ean s .  
b 
Feed v a l ues u s e d  wer e on a d r y  b a s i s .  
c d e  
Me a n s  w i t h  u n l i k e s u p e r sc r i p t s  d i f f e r C P< . 05 > . 
S o y b e a. n  m e a l -· 
d e h y d r a t e d  
a l f a l ·f a  
667 
6 2 7  
6 1 2  
6 .. ,..,de l .i::. 
PROTE I N  SUPPLEMENTAT I ON W I TH EAR CORN 
FOR F I N I SH I NG CATTLE 
L .  F .  P a l m e r , L .  B .  Emb r y ,  
R .  M .  L u t h e r  a n d  M .  J .  Goet z 
D e p a r t m e n t  of An i m a l  a n d  Ran g e  S c i e n c es 
CATTLE 83- 1 0  
T w o  h u n d r ed e i g h t y - e i g h t  H e r ef or d ,  A n g u s  a n d  H e r e f o r d - An g u s 
s t e e r s a v e r a g i n g 6 4 0  l b  i n i t i a l l y  w e r e f ed f or 1 24 d a y s  t o  
d e t er m i n e  t h e  e f f ec t s  o n  p e r f o r m a n c e  w h e n  f ed l ow p r ot e i n f i n ­
i s h i n g  d i e t s  s up p l �m en t e d  w i t h  var i ou s  s o u r c e s o f  p r o t e i n .  Th e 
s up p l emen t s  d i f f er ed i n  n i t r og e n  s o l ub i l i t y a n d  a m i n o  a c i d  c o m­
p o s i t i on .  
T h e  d i e t s  c on s i s t e d  o f  92% g r o u n d  e a r  c or n  a n d  8 %  s u p p l emen t . 
T h e  s up p l e m e n t s  f ed w e r e  c on t r o l , u r ea , r e g u l a r  s o y b e a n  m e a l  
a n d  h ea t - t r ea t e d  s o y b e a n  m e a l . D i et s i n  t h e  o r d er l i s t e d  c o n ­
t a i n ed 9 . 38 ,  1 1 . 97 ,  1 1 . 7 8 a n d  1 2 . 03% p r o t e i n ( d r y  b a s i s ) . 
Dur i n g t h e  f i r s t  m o n t h  of t h e  e x p er i me n t , st eer s f ed t h e  
r e g u l a r s oyb ean mea l a n d  h ea t - t r ea t e d  soyb ean m e a l  g a i n ed a t  a 
f as t er r a t e  t h a n d i d  t h o s e  f ed t h e  u r e a  o r  c o n t r o l  s u p p l e m en t s . 
St eer s s up p l emen t e d  w i t h  ur e a  d i d  n o t  s h ow t h i s  ear l y  g r o w t h  
r es p o n s e  a s  d i d  t h os e  f ed t h e  soyb ean m e a l  s u p p l e m en t s .  Af t er 
t h e  s e c o n d  m o n t h  on e x p e r i me n t , g a i n s  f o r s t e e r s  f e d t h e  ur ea 
s u p p l e m e n t  w e r e s i m i l ar to t h o s e  f or s t e e r s f ed r e g u l ar s o y b e a n  
m e a l  an d h e a t - t r eat e d  soybean m ea l  d i et s .  T h r o u g h o u t  t h e  
r e ma i n d er o f  t h e  e x p e r i m en t ,  a l l p r ot e i n -sup p l e m en t ed s t eers 
g a i n ed a t  e s s e n t i a l l y t h e  same r a t e  and ma i n t a i n e d  t h e  i n i t i a l 
advan t a g e  o ve r  t h e  c on t r o l . 
Feed c o n s u mp t i o n  i n c r eased w i t h  i n c r eas i n g  w e i g h t  a n d  t i m e 
o n  ex p er i m e n t  f or a l l t r ea t m e n t  g r o u p s  b u t  w a s  l ow e r  at a l l 
p e r i o d s  f or p r o t e i n - s u p p l e m e n t e d  g r ou p s  t h an f or t h e  c o n t r o l . 
D i f f er e n c e s i n  f ee d  c on s u mp t i o n  b et w een s up p l e m en t a l  t r ea t m e n t s  
d i d  n ot d i f f e r < P > . 05 ) s t a t i s t i c a l l y  aver a g ed o v e r  t h e  1 2 4-d a y  
e x p er i m e n t . 
G e n e r a l l y ,  f e ed r e qu i r em e n t s  i n c r eased w i t h  i n c r e as i n g  
w e i g h t  a n d  t i m e o n  ex p er i m e n t  f or a l l t r ea t m e n t  g r o up s .  P r o ­
t e i n - s u p p l emen t e d  s t e e r s h a d  l ow e r  f ee d  r e qu i r em e n t s  t h r ou g h ou t  
t h e  ex p e r i m e n t  t h an d i d  t h e  c o n t r o l . H ea t -t r ea t e d  soyb ean m ea l ­
s up p l e m e n t e d  s t e e r s h a d  s l i g h t l y l ow e r  f ee d  r e qu i r em e n t s  t h an 
r eg u l a r  s o y b e a n  mea l a n d  ur ea-f e d  s t e e r s .  H o w e ver , at t h e  e n d  
o f  t h e  1 24 - d a y  e x p e r i m e n t , o n l y  st e e r s f e d t h e  c on t r o l  d i e t h a d  
i n c r eased C P< . 05 )  f ee d  r e qu i r e m e n t s o v e r  t h e  h e a t - t r ea t e d  
soybean mea l a n d  r e g u l a r  s o y b e a n  m e a l - s u p p l e m e n t ed s t e er s .  
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TABLE 1 .  
a 
INGRED I ENT COMPOS IT I ON OF FEEDLOT D I ETS . 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
I n g r ed i en t �-; C on t r o l  
Soyb e an Heat - t r ea t e d  
U r e a  m e a l  soyb ean m e a l  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - -
--------------p e r c en t ---------- ---
G r o u n d  ear c o r n  
G1� ou n d  �?air· c oi·- n 
Soybean mea l ( 53% ) 
u1� ea 
Hea t - t r ea t e d  soybean 
mf'� a l  ( 57'%'. )  
L i mest o n e  
D i c a l c i u m p h osp h a t e  
T r a c e  m i n er a l  s a l t 
C a l c i um su l p h at e  
A v g  p r ot e i n c o n t en t  
a s  a n a l yz ed C d r y >  
a 
92 
1 " 0 0  
. 30 
. 4.0 
9 .  3 8  1. 
92 
5 .  1 0  
. 95 
. 8 5  
. 4· 0  
. 40 
. 30 
1 . 97 
92 
S up p l emen t 
1 
. 40 
5 . 90 
1 . 1 0  
. 20 
. 40 
1 . 7B 
Eac h d i et c on t a i n ed 1 00 0  I U  o f  v i t am i n A ,  
v i t a m i n E a n d  1 5  mg o f  r um en s i n p er p o un d . 
92 
. 40 
5 . 90 
1 .  1 0  
"' 2C) 
. 40 
1 2 a  C)3 
1 5  I U  o f  
T h e  g r o u n d ear c o r n  wh i c h c on t a i n ed a b out 20% c o b  a n d  BOX 
g r a i n C d r y  b a s i s )  w a s  s t o r ed u n d er t h r e e  d i f f er e n t  met h od s .  
T h e s e  m e t h o d s  w er e :  
1 .  A i r - d r y  C 8 5 %  D M >  a n d  s t o r ed i n  c r i b s a n d  g r o u n d  a s  
n eeded i n  amoun t s  f or a 2 - t o  3-w k  s u p p l y  d ur i n g t h e  ex p e r i m en t . 
2 .  G r o u n d  w i t h  w a t e r  a d d e d  t o  g i ve a r ec on s i t u t e d  h i g h ­
m o i s t u r e  C 68 %  DM > ear c o r n  a n d  s t or ed i n  a H a r ves t or e  s i l o .  
3 .  G r ou n d  w i t h  w a t er a d d ed a s  f o r 2 a n d  s t or ed i n  a 
c on ven t i on a l  t ower s i l o  < c on c r et e  s t av e ) . 
T h e  s t o r a g e  met h o d s  wer e b a l a n c ed as t o  s u p p l emen t t r ea t ­
men t s . A l l t h e  ear c or n  w a s  g r o u n d  w i t h  a t u b  g r i n d er u s i n g  a 
. 5  i n c h  s c r ee n . P r ot e i n c on t en t  of p er i od i c  samp l es f r om t h e  
t h r e e  sour c es o f  g r oun d ear c o r n  var i e d f r om 9 . 0 t o  9 . 7 % w i t h  a n  
aver a g e  o f  9 . 4% o n  a d r y  b a s i s .  T h e  a ver a g e  p r o t e i n c o n t e n t  o f  
t h e  v a r i ous s u p p l emen t s  ob t a i n ed f r o m  p er i od i c  samp l es d ur i n g 
t h e  ex p e r i men t wer e c o n t r o l , 9 . 2 ;  u r e a , 4 1 . 6 ; c on ven t i on s o y b e a n  
mea l , 39 . 3 ;  a n d  s p ec i a l h ea t - t r e a t ed s o y b e a n  m e a l , 4 2 . 4 .  
T h e i n i t i a l f eed i n g w a s  e qu a l  t o  a b out 1 2  l b  of d r y  mat t er 
p er h e ad d a i l y . I n c r e ases f or e a c h  d i et wer e a b out 1 . 5  l b  d r y  
mat t er p e r  h e a d  d a i l y  f or e a c h  p en un t i l t h e  c a t t l e w e r e  e s s e n ­
t i a l l y  on f u l l f e ed i n  7 t o  9 d a y s . T h e r eaf t er , r a t e  of f eed i n g 
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w a s  r eg u l a t ed t o  amoun t s  t h a t  w ou l d b e  n e ar l y c on s u m e d  b y  t h e  
n e x t f ee d i n g .  Tot a l  f ee d  o f f e r ed e a c h d a y  o n  a n  a s  f ed b a s i s 
w a s  d e t e r m i n e d  b y  e x a m i n i n g t h e  f ee d  r e m a i n i n g i n  t h e  b u n k f or 
e a c h  p en a n d  c h ec k i n g t h e  amou n t  f ed t h e  p r e v i o u s  d a y . A f ee d ­
i n g s c h ed u l e  w a s  u s e d  t o  d e t e r m i n e  t h e  d i s t r i b u t i o n  b et we e n  
g r ou n d  ear c o r n  a n d  s up p l e m e n t ( 92% a n d  8% , r e s p e c t i ve l y )  on a n  
a s  f ed b a s i s .  T h e  d i e t s  w e r e b a t c h  m i x ed f or e a c h  p en a n d  f ed 
on c e  d a i l y .  
I n t er me d i at e  w e i g h t s  w e r e  o b t a i n ed i n  e a r l y  m o r n i n g b e f o r e 
f eed i n g .  T h e  e x p er i m e n t  w a s  t er m i n a t ed a f t er 1 2 4 d a ys w i t h  a 
s h r u n k w e i g h t  a l so b e i n g  o b t a i n ed as a t  t h e  b eg i n n i n g o f  t h e  
ex p e r i me n t . We i g h t  o f  t h e  c a t t l e  a t  t h i s t i me aver a g e d  a b o u t  
1 0 00 l b .  St at i st i c a l  a n a l y s e s  o f  t h e  d a t a  w e r e  c ar r i ed o u t  
us i n g l ea s t  s qu a r e s  p r o c ed u r e s . 
T h e  c a t t l e  w e r e  of f e r e d  a g r o u n d  e a r  c o r n  d i et w i t h ou t  
s up p l e m e n t a l  p r o t e i n f or a s u i t ab l e  p r e l i m i n a r y  p er i od p r i or t o  
s u p p l e m en t i n g  w i t h  t h e v a r i ous t es t  s u p p l e m e n t s .  Th i s  p r oc e d u r e  
a l l owed a c om p a r i so n  of t h e  s up p l emen t s  u n d er c on d i t i on s  i n  
wh i c h t h e  c a t t l e  w e r e  a d a p t e d  t o  t h e  b as a l  d i e t p r i or t o  f ee d i n g 
t h e  s up p l e m e n t s .  W e i g h t  g a i n d a t a  a r e  p r es e n t ed b y  p er i od i c  
i n t e r va l s d ur i n g t h e  e x p er i m e n t ( t ab l e 2 ) . 
W e i g h t  g a i n s  wer e h i g h f or a l l t r e a t m e n t  g r ou p s  d u r i n g t h e  
f i r s t  m o n t h  o f  t h e  ex p er i m e n t . T h e  d a i l y  g a i n w a s  3 . 29 lb- f or 
t h e  c o n t r o l  g r ou p  d u r i n g t h i s  t i me .  S t e e r s  f ed t h e  c on ve n t i o n a l  
s o y b e a n  m e a l o r  t h e  s p ec i a l h ea t - t r e a t e d  s o y b e a n  m e a l  g a i n e d  a t  
f as t e r  r a t e s , 1 4  a n d  1 2  l b  m o r e  p e r  s t ee r , r es p e c t i v e l y .  Wh i l e 
t h es e  r e s u l t s  i n d i c a t e  a p r on ou n c ed r es p on se t o  p r o t e i n s up p l e­
m e n t a t i on ,  t h e r e  a p p e a r e d  t o  b e  n o  d i f f er e n c es b et we e n  t h e  t wo 
sour c e s  of soyb e a n  m ea l . 
T h e  u r e a  s u p p l e m e n t p r o v i d e d  . 9 5% u r e a  i n  t h e  d r y  d i e t .  
Th i s  a m o u n t  r e s u l t ed i n  e q u i va l e n t  p r ot e i n l ev e l s a s  i n  t h e  
s o y b e a n  m e a l  d i e t s .  T h i s  s up p l e m en t at i on r e s u l t e d  i n  w e i g h t  
g a i n s  s i m i l a r t o  t h e  c o n t r o l  g r ou p  d ur i n g t h e  f i r st m o n t h  of t h e  
ex p er i me n t .  
R a t e s  of g a i n w e r e l ow e r  f or a l l t r e a t m e n t g r o u p s  a t  57 
d a ys . T h e  p e r c e n t a g e  r ed uc t i o n  i n  c omp ar i s o n  t o  t h e  f i r s t  m o n t h  
w a s  s i m i l a r f or � o n t r o l s a n d  t h e  soy b e a n  m e a l  g r ou p s ,  b ut i t  w a s  
c o n s i d er a b l y  l es s  f or s t e e r s f ed ur e a . T h e  a d v a n t a g e s  i n  
a v e r ag e g a i n a t  t h i s  t i m e w e r e  1 3 ,  1 9  a n d  1 8  l b  p er s t ee r , 
r es p e c t i ve l y ,  f o r t h e s e  f ed u r ea , c o n ve n t i on a l  s o y b e a n  m e a l  a n d  
h ea t - t r ea t e d  s o y b e a n  m e a l . 
T h e  a d v a n t ag es i n  p o un d s  o f  g a i n over t h e  c o n t r o l  g r ou p  
w e r e  a t  t h e  m a x i m u m  f or t h e  p r o t e i n - sup p l e m en t ed c a t t l e  a t  t h e  
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i n  aver a g e  w e i g h t  at t h i s  t i me. The r e s u l t s  w o u l d i n d i c a t e  t h at 
t h e  e a r  c o r n  d i et w i t h ou t  su p p l emen t a l  p r o t e i n < 9.38% , d r y )  w as 
a d e quat e f or t h e  r a t e s  o f  g a i n o b t a i n e d  a f t e r  t h i s t i m e .  
T h e �e was a r e d u c t i on i n  r a t e  o f  g a i n d u r i n g t h e  c ou r s e  of 
t h e  e x p e r i men t and a n a r r o w i n g  o f  t h e  r a t e s b e t we en c on t r o l s a n d  
p r ot e i n - s up p l e m e n t e d  c a t t l e. However , t h e  a d v an t a g e  o n  b a s i s of 
s h r un k w e i g h t  u p o n t er m i n a t i on of t h e  e x p e r i m e n t  was 1 2 ,  1 5  a n d  
1 5  l b  p er s t eer , r esp e c t i v e l y ,  f or t h e  ur ea , c o n ven t i o n a l  soy­
b ean meal an d h ea t - t r e a t e d  soyb ean meal g r o u p s. A p p ar en t l y , t h e  
ad v a n t ag e  i n  g a i n t h e  f i r s t  o r  s e c o n d m o n t h  was m a i n t a i n ed 
d u r i n g t h e  ex p e r i me n t . 
W e i g h t  g a i n d a t a  i n d i c a t e d  n o  b en e f i t  f r o m  h ea t - t r ea t i n g 
s o yb e a n  m e a l  
g a i n ·f o 1·-· 
e :-� p e1� i men t .  
over t h e  c o n v e n t i on a l  soyb e a n  m e a l , s i n c e  r a t e s  of 
t h es e  t r e a t m e n t s  w e r e  s i m i l a r t h r ou g h o u t  t h e  
S t a t i s t i c a l  a n a l y s e s  o f  t h e  w e i g h t  g a i n d a t a  o n  a sh r u n k  
w e i g h t  b a s i s o ver t h e  124- d a y  e x p er i m e n t i n d i c a t ed t h a t  a l l 
s up p l e m e n t s  i n c r e ased g a i n s  as c om p ar ed t o  c on t r o l  w i t h  n o  
d i f f er e n c e  b e t ween t h e  s u p p l e m en t s .  
TABLE 2 .  CUMULA T I VE WE I GH T  GA I N  BY PER I ODS AS 
AFFECTED BY PROTE I N  SUPPLEMENTA T I ON 
I t c�m 
No o f  a n i ma l s 7 1 a 
I n i t  s h 1� u n k l.'\ft � l b  642 
F i n a l  s h 1� u n k ll-Jt , l b  995 
f-i v g  d a i  l y  g a i n ,  l b  
2 9  d a ys ' ._ . ..  29 
57 d a ys 2 .. 79 
86 d <:tys ·� ·-' a 03 
1 1 4  d -:3.)IS -:!' (S2 ·-' u 
124 d ay s  ( f i 1 1 e d ) 00 ·-· Cf 
124 d a ys ( s h r· un k )  ...., 85 c .. :_ a 
S o y b e a n  Heat - t r ea t ed 
Ur e a  m e a l s o y b e a n  m e a l  
·72 -7") l L  ·72 
641 642 640 
1005 1(i1 1 1009 
-� 26 < 75 ' 68 ·-' . ·-· . ·-' a 
< 
._, .. 01 '':!" ·-' • 12 3 n  10 
< 1 8  7 2 1. 3 ii  26 ·-·' " .,,:1 . 
< nc:· '":!' 1 3  "":!" 1 5  ·-·' a -· ,_, ._.1 11 ·-' a 
< 04 3.08 3 a  1. C\ ._: . 
2 .. 94 b e ? q7b 2. 9 7  
I n i t i a l l y  7 2  s t ee r s  b u t  1 d i ed o f  ac u t e  p o l i oe n ­
c ep h a l o m a l a c i a. 
b e  
Mea n s  w i t h  un l i k e sup e r sc r i p t s  d i f f er < P < . 05 ) . 
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A c c u mu l a t ed aver a g e  d a i l y  f eed c o n s u mp t i on b y  we i g h  p er i od s  
f or e a c h  t r ea t men t g r oup i s  s h own i n  t ab l e  3 .  Feed c on s ump t i on 
i n c r ea s e d  w i t h  i � c r e as i n g  w e i g h t  a n d  t i me on ex p er i me n t .  T h e  
a ve r a g e  i n t a k e  o n  a d r y  b a s i s f or a l l g r ou p s  o ve r  t h e  1 24 d a ys 
a n d  f r o m  w e i g h t s  of a b o u t  640 t o  1 000 l b  was a p p r o x i ma t e l y 2 . 3 % 
of b o d y  w e i g h t . 
A t  a l l p er i od s ,  s t eer s f ed t h e  c on t r o l  d i et c o n s umed 
s l i g h t l y  m o r e  f e ed t h a n t h o s e  f ed s u p p l emen t a l  p r o t e i n .  T h i s  
was u n e x p e c t ed a s  r es e ar c h  h a s  s h own t h at ad d i t i on of s up p l e m e n ­
t a l  p r ot e i n t o  l o w p r o t e i n d i e t s  r es u l t s  i n  a n  i n c r ea s e  i n  f eed 
c o n su mp t i on ,  e s p ec i a l l y  w h e n  assoc i a t e d  w i t h  i mp r o ve me n t s  i n  
r a t e  o f  g a i n .  
Th e r e  wer e on l y  s m a l l d i f f er e n c e s  i n  f ee d  c o n su mp t i on 
b e t we e n  p r ot e i n su p p l emen t ed g r o u p s , e x c ep t  t h e r e  was a s l i g h t l y  
l ower i n t a k e  b y  s t ee r s  f ed u r e a  d ur i n g t h e  f i r st 5 7  d ay s . T h e s e  
s t ee r s  a l so h a d  s l i g h t l y  l ow e r  we i g h t  g a i n s  d u r i n g t h es e  p er i o d s  
i n  c om p a r i son t o  s t ee r s  f ed e i t h e r  f o r m  of s o y b e a n  m e a l . D i f ­
f er en c es i n  f eed i n t a k e  over t h e  1 24 - d a y  ex p er i men t wer e n o t  
s t at i s t i c a l l y  s i g n i f i c an t  C P > . 05 ) . 
TABLE 3. CUMULAT I VE FEED I NTAKE BY WE I GH PER I ODS A S  
AFFECTED BY PROTE I N  SUPPLEMENTAT I ON 
I t e m  
A v g  d a i l y  f eed , l b  
2 9  d ays 
57 d a ys 
8 6  days 
1 1 4 d a ys 
1 24 d ays 
a 
C on t r o l  
1 6 . 58 
1 7 . 33 
1 8 . 4 1  
1 9 .  1 0  
1 9 . 33 
Soyb ean Hea t - t r ea t e d  
U r e a  m e a l  s o y b e a n  m e a l  
1 5 . 6 1  
1 6 . 84 
1 7 . 9 1  
1 8 . 48 
1 8 . 7 3  
1 6 . 02 
1 7 .  1 1  
1 7 . 9 4 
1 8 . 5 7  
1 8 . 7 9  
1 6 . 43 
1 7 . 0 7 
1 7 . 7 8 
1 8 . 2 6 
1 8 . 45 
Feed v a l ues s h own i n  t h i s t a b l e ar e o n  a d r y  b as i s .  
f ggg gffi�ign�Y 
Feed e f f i c i en c y  d a t a  r ep or t ed by w e i g h  p e r i o d s  a r e  s h o w n  i n  
t ab l e  4 .  T h e  d a t a  s h ow g oo d  f e ed e f f i c i en c y  f o r a l l s u p p l emen ­
t a l  t r ea t men t s  d u r i n g t h e  ex p e r i men t .  H i g h er f eed r e qu i r em e n t s  
may h a ve b een e x p ec t e d h a d  t h e  s t e e r s  b e en f ed t o  a m o r e  t yp i c a l  
m a r k e t  w e i g h t  o f  a b o u t  1 1 5 0  l b .  
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C on t r o l  s t e e r s  w h i c h c o n sumed s l i g h t l y mor e f ee d  a n d  g a i n ed 
at l ower r a t es h a d  h i g h er C P< . 05 )  f e ed r e qu i r em e n t s  t h a n  s t e e r s  
f ed s up p l emen t a l  p r ot e i n .  T h e ma i n  d i f f er e n c e  b et ween p r o t e i n ­
s up p l  emen t ed s t ee r s  was a h i g h e r f e e d  r e q u i r e m e n t  d ur i n g t h e  
f i r s t  2 mon t h s  t h a n  f or s t ee r s  f ed u r ea . T h i s  was t h e  p er i od 
w h en t h e� h a d  l o wer f ee d  i n t a k es an d m a d e  l ower r a t es of g a i n 
t h a n  t h ose s up p l emen t e d  w i t h  e i t h er s o u r c e  cf s o y b e a n  m e a l . 
D i f f er e n c e s  a t  1 2 4 d a y s  b et we e n  p r o t e i n - s up p l emen t e d g r ou p s  w e r e  
n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  C P > . 0 5 ) . 
TABLE 4 .  CUMULA T I VE FEED EFF I C I ENCY BY WE I GH PER I ODS 
A S  AFFECTED BY PROTE I N  SUPPLEMENTAT I ON 
I t em 
Feed to g a i n r at i o  
2 9  d a y�5 
5 7  d ay s  
8 6  d a ys 
1 1 4 d ays 
1 24 d ays ( f i l l ed )  
1 2 4 d ay s  ( sh r un k )  
Con t r o l  U 1� ea 
504 479 
6 2 1 559 
608 5 6 3  
� -:rr"\ 
Cl-..:. ..::. 6 0 6  
6 4 4  6 1 6 b 6 7 8 c s-·'7 c ( ._ .. 
S o y b e a n  Heat - t r e a t e d  
mea l sr.J y b e a n  mea l 
4 2 7  4 4 6  
548 55 1 
559 545 
5<?:3 5 8 0  
6 1 0  
6:3:3 b 
5 9 5  
6 2 1 b 
Feed v a l ues u se d  w e r e  o n  a d r y  b as i s .  
b e  
M e a n s  w i t h  u n l i k e s u p e r s c r i p t s  d i f f er C P< . 05 ) . 
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